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LIMESTONES AND MARLS OF THE 
COASTAL PLAIN OF GEORGIA 



PART 1. 



PHYSIOGRAPHY, STRUCTURE AND GEOLOGY OF GA. 

The State of Georgia is divisible into five distinct physiographic 
provinces — the Cumberland Plateau, the Appalachian Valley, the 
Appalachian Mountains, the Piedmont Plateau, and the Coastal 
Plain — each of which can be further divided into lesser districts. 
Geologically the State is divisible into three provinces — the area of 
Paleozoic strata which includes the Cumberland Plateau and the 
Appalachian Valley, the metamorphic atid igneous rocks of the Appa- 
lachian Mountains and the Piedmont Plateau, and the Cretaceous 
and later strata of the Coastal Plain. A large percentage of the Pal- 
eozoic rocks is limestone and dolomite, while marble (crystalline 
limestone) is found along the western edge of the Appalachian Moun- 
tains and in a few localities in the northern part of the Piedmont Pla- 
teau area. These deposits have been described by T. Poole Maynard 
in the report on ^^ Limestone and Cement Materials of North Geor- 
gia," Bulletin Georgia Geological Survey No. 27, 1912. The lime- 
stones of the Coastal Plain are discussed in this report. 

COASTAL PLAIN 
PHYSIOGRAPHY 

The Coastal Plain of Georgia includes all of that portion of the 
State south of the ''Fall Line," an irregular line running through 
Columbus, Macon, Milledgeville and Augusta, and comprises an area 
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2 GEOLOGICAL SURVEY OF GEORGIA 

of approximately 35,000 square miles, more than half the area of the 
State. 

The region is a comparatively low plain sloping gently to the 
southeast. The highest elevations are along the Fall Line where they 
vary from 500 to 700 feet above sea level. A slope of 3 or 4 feet per 
mile is general from this line to the Atlantic Coast. Although, when 
compared with the topography of those areas north of the Fall Line, 
the surface relief is slight it is not without distinctive features. The 
most notable topographic feature is that belt along the Fall Line 
known as the Fall Line Hills. This belt extends entirely across the 
State with a width varying from 30 to 40 miles, with the Fall Line 
the northern boundary. This area has a maximum relief of about 
350 feet, considering the larger streams as the base, which shows a 
much more mature topography than the portion of the plain to the 
south. Cretaceous sands and clays, the principal materials underly- 
ing the area, are easily eroded and have caused deep gullies and 
washes throughout the belt. To the north the Fall Line Hills merge 
into the Crystalline area and to the south into the Dougherty Plain, 
another distinctive topographic feature of the Coastal Plain. 

The Dougherty Plain is a level to rolling area extending from the . 
southwestern comer of the State to the Oconee River a few miles 
north of Dublin. Its greatest width is from Fort Gaines southeast- 
ward, about 60 miles, while it comes to a point at its eastern extrem- 
ity. These are the limitations given by Otto Veatch, formerly Assist- 
ant State Geologist, but it seems that the belt should be extended to 
the Savannah River, including Sandersville, Louisville, and Waynes- 
boro. 

The Altamaha Upland lies to the southeast of the Dougherty 
Plain with its southeastern border along a line extending from the 
southwestern corner of the Okefenokee Swamp to the Savannah 
River a few miles below the mouth of Briar Creek, Screven County. 
Northwest of a line from Valdosta to the above point on the Savan- 
nah River the elevations of the Dougherty Plain and the Altamaha 
Upland are about the same, considering the general slope toward the 
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Atlantic seaboard — 300 to 450 feet along the northern edge of the 
former belt and 200 to 250 feet along the Valdosta-Briar Creek line. 
The surface material over both districts as well as the general topog- 
raphy is very similar, therefore it seems that the two belts should be 
combined as one subdivision of the Coastal Plain. 

* 

The Okefenokee Plain lies to the southeast of the Altamaha Up- 
land, paralleling the coast about 30 miles inland, while the Satilla 
Coastal Lowland occupies this 30-mile belt along the Atlantic Coast. 

In the southwestern part of the State there is a district includ- 
ing the southern portions of Decatur, Grady, Thomas, Brooks, 
Lowndes, and Echols counties to which the name Limesink region 
has been given because of the numerous ponds, lakes, and caverns due 
to "lime sinks." There are comparatively few surface streams in this 
belt, most of the meteoric waters being carried off through subter- 
ranean channels. Occasional well-like sinks disclose the water iiT 
these underground streams. 

STRUCTURE 

The strata over the larger portion of the Coastal Plain dip to the 
southeast while along the southern border of the State, west of the 
Okefenokee Swamp, they have a slight southward dip. The strata of 
Cretaceous age have the greatest dip — a few feet to 30 or 40 feet per 
mile — while the beds of the youngest formations are nearly level. 
The early Eocene has a probable average dip of 12 to 15 feet per mile 
and the late Eocene 6 to 10 feet per mile, while the dip of tjie more 
recent beds is less. Two slight anticlines have been recognized by 
Veatch — ^the Chattahoochee Anticline, with its axis along the Chat- 
tahoochee River from Columbus into Florida, and the Withlacoochee- 
Anticline, which includes the drainage basins of the Allapaha, With- 
lacoochee and Ochlockonee rivers. 
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GEOLOGY 

THE CBBTACE0U8 SYSTEIT 

The Cretaceous deposits of Georgia include representatives of 
both the Lower and Upper Cretaceous series, which are divided as 
follows: 

Upper Cretaeeous. 
Biplej formation. 

Proyidenee sand member. 

Marine beds. 

Cuseeta sand member. 
Eutaw f ormatipn. 

Tombigbee sand member. 

Sands, dajs and marls, chiefly of marine origin. 
Unconformity. 
Lower Cretaceous. Arkose sands and clays. Not differentiated. 

« 

LOWEB CBETACE0XT8 8EBIE8 

Beds of Lower Cretaceous age outcrop in an extremely irregular 
belt, 2 to 20 miles in width, extending from the vicinity of Columbus 
on the Chattahoochee River to the vicinity of Augusta on the Savan- 
nah River. These deposits rest unconformably upon ancient crystal- 
line rocks of probable pre-Cambrian age. The surface of these base- 
ment rocks is very uneven in detail, but, in general, slopes south and 
southeast beneath the Lower Cretaceous deposits at the rate of 30 to 
75 feet per mile, according to calculations from well borings at sev- 
eral places. Between the Chattahoochee and Ocmulgee rivers the 
Lower Cretaceous is overlain unconformably by the Upper Creta- 
ceous strata, while northeastward from the Ocmulgee River to the 
Savannah River strata of Eocene age rest unconformably upon the 
Lower Cretaceous beds. These last mentioned strata have a thick- 
ness of from 350 to 600 feet. The strike varies from due east at 
Columbus to N. 65° E. northeast of Macon, while the dip probably 
averages from 25 to 30 feet per mile to the south and southeast. 

The Lower Cretaceous deposits consist predominantly of arkosic 
sand, with a considerable amount of clay in the form of interbedded 



> Abstracted from Veatch and Stephenson, Geology of the Coastal Plain of Georgia : 
Bull. Ga. Geol. Survey, No. 26, 1911, pp. 66-215. 
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lenses. In places the sands have been indurated and form friable 
sandstones. The lenses of clay vary widely in lithologic character, 
shape and extent ; in thickness they range from 1 inch or less to 40 
feet, and in horizontal extent from a few square feet to many acres. 
Many of the clays are very white and approach kaolin in composi- 
tion. They are worked extensively east of Macon for paper filler and 
various ceramic products. Bauxite occurs locally, in the kaolin beds, 
in Wilkinson County. 

T7FPEB CBETACEOXTS SERIES 

The Upper Cretaceous series in Georgia is exposed between the 
Chattahoochee and Ocmulgee rivers, outcropping for a distance of 
about 55 miles along the former stream and for a few miles along the 
latter. These formations rest unconformably upon the Lower Cre- 
taceous and are overlain unconformably by deposits of Eocene age. 
The total thickness of the Upper Cretaceous beds is estimated to be 
about 1500 feet. The strike varies from nearly due east just east of 
the Chattahoochee River to N. 60** -75° E. as the Ocmulgee River is 
approached. The dip ranges from 20 to 40 feet per mile to the south 
and southeast. 

The deposits of Upper Cretaceous age are composed mainly of 
unconsolidated sands, clay lenses, calcareous sand, and marl. The 
clay frequently resembles the kaolins of the Lower Cretaceous and 
locally are of commercial value. Some of the marls may be of value 
for local agricultural uses. 

TEBTIARY SYSTEM 
EOCENE SERIES 

MIDWAY FORMATION^ 

The Midway formation outcrops in a relatively narrow northeast- 
southwest belt, extending from Fort Gaines on Chattahoochee River 
to Montezuma on Flint River and thence for a short distance into 
Houston County. On the Chattahoochee the formation has a width 



* Abstracted from Stephenson, L. W., and Veatch, Otto, Underground waters of the 
Coastal Plain of Georgia : Water Supply Paper. U. S. Geol. Survey, No. 341. 



6 GEOLOGICAL SUBVET OF GEORGIA 

of about 8 miles, on the Flint a width of about 15 miles, and between 
the two rivers an average width of '8 to 10 miles. The formation 
appears at the surface over parts of Clay, Quitman, Stewart, Kan- 
dolphy Marion, Schley, Webster, and Macon counties and extends 
eastward from Flint River probably as far as Myrtle on the Perry 
branch of the Central of Georgia Railway in Houston County. No 
occurrence is known east of Ocmulgee River, beyond which the for- 
mation is probably overlapped by higher Eocene formations. 

The Midway formation rests unconformably upon the Upper Cre- 
taceous and is unconformably overlain by the Wilcox formation. It 
consists of sands, clays, marls, and limestones, having a thickness 
estimated at 200 to 400 feet. The dip is from 20 to 30 feet per mile 
to the southeast. 

The limestones which are confined chiefly to the upper part of the 
formation occur in beds from 2 to 25 feet in thickness. These cal- 
careous deposits seem to be locally developed. At Browns Mill near 
Fort Gaines, Clay County, a soft, white limestone is exposed for a 
thickness of 20 feet immediately beneath the Wilcox beds. In the 
northern part of the same county, 6 miles south of Hatcher Station, 
there is an excellent exposure of hard, comparatively pure limestone 
that in years past was used for the manufacture of lime. Another 
exposure of this same type of limestone underlain by an arenaceous 
limestone occurs at Greer Cave, 9 miles north of Cuthbert, Ran- 
dolph County. Both of these varieties of the limestone are exposed 
on the Flint River near Montezuma, Macon County. 

WILCOX FORMATION* 

The Wilcox formation outcrops in a belt extending northeastward 
from the vicinity of Fort Gaines on Chattahoochee River probably to 
Flint River in the northeastern part of Sumter County ; east of the 
Flint it has not been certainly recognized. The width of the outcrop 
is believed to average not more than 5 or 6 miles. The formation is 

1 AbBtracted from Stephenson and Veatch's report on the underground waters of the 
Coastal Plain of Georgia : Water Supply Paper, U. S. Geol. Survey, No. 341. 



PHTSIOGBAPHT, STRUCTURE, AND GEOLOGY 7 

to some extent overlapped and concealed by deposits of later Eocene. 

The Wilcox formation includes the strata lying unconformably 
between the Midway formation and the Claiborne group. It is made 
up of sandy, glauconitic shell marl, dark colored, laminated, largely 
lignitic sandy clay, in places consolidated into mudstone, and often 
dark or gray glauconitic and lignitic sand. In Schley and Macon 
counties and in the vicinity of Andersonville, the strata, which might 
be referred to this formation on the basis of geographic position, are 
mainly red and varicolored sands with massive beds of very pure, 
white clay in the nature of sedimentary kaolin, bearing little resem- 
blance to the strata on Chattahoochee River. 

Langdon^ estimated the thickness of the formation on Chatta- 
hoochee River at 402 feet ; but this is excessive, for at Fort Gaines 
the thickness is certainly not more than 60 or 75 feet. A natural ex- 
posure of the formation at Peterson HiU, 4i/^ miles northwest of 
Cuthbert reveals about 100 feet of strata. There is no positive proof 
that strata of Wilcox age outcrop on Flint River, where the forma- 
tion may be entirely overlapped by the Claiborne group, but if the 
strata between the Midway and the McBean or Vicksburg forma- 
tions at Dripping Bluff, 9 miles south of Oglethorpe, are Wilcox, the 
thickness of the latter is perhaps 100 feet. The maximimi thickness 
at any place in the area of outcrop probably does not exceed 150 or 
200 feet. 

The area underlain by the formation is small and presents no 
notable physiographic features. The topography of the area is rather 
broken and hilly, resembling that of the area to the north underlain 
by the Midway formation. 

The Wilcox strata strike about N. 55** E. and dip southeastward 

at a rate that cannot be accurately estimated but that is probably 

less than 30 feet to the mile over the area of outcrop and is perhaps 

less than half as much under cover of the later formations to the 
south. 



^ Langdon, D. W., Geology of the Coastal Plain of Alabama : Ala. Geol. Sarvey, 1894. 
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CLAIBORNE GROUP 

I 



The Claiborne group in Georgia has been divided bv ^'eatch and 
Stephenson^ into two formationB, the McBean at the base and the 
Barnwell overlying. The two formations are given as occurring over 
that portion of the State between the Oconee and Savannah rivers 
mapped as Claiborne and "Undifferentiated Eocene" in this report. 
They cover portions of Wilkinson, Twiggs, and Houston counties. 
A narrow belt is also described as extending from Houston County 
to the Chattahoochee River below Fort Gaines. 

During the field work for this report and work done by Shearer, 
Assistant State Geologist, for the reports on fullers earth and bauxite, 
certain conclusions have been reached that differ widely from those 
of the above mentioned authors. However, sufficient data were not 
collected to do more than show the necessity for closer investigation. 
This point is brought out in the description of the Jackson formation 
in this report. 

The Congaree clay member of the McBean formation of previous 
reports, which extends from the Ocmulgee River eastward to the Sa- 
vannah River, together with the fossiliferous strata immediately un- 
derlying, seems to be a continuation of the Jackson limestone and 
fullers earth of Houston County. The so-called Barnwell sands which 
overlie these beds seem to be equivalent to the residual sands called 
Vicksburg in Veatch and Stephenson's report, which are here de- 
scribed as Claiborne and "Undifferentiated Eocene and Oligocene." 
The residual sands covering the central and northern portions of 
Houston County also seem to belong to the last mentioned series of 

beds. 

The narrow belt of outcrops of Claiborne strata which extends 
southwestward from Houston County to the Chattahoochee River 
was not studied during the field work for this report, hence nothing 
is known Qbout it other than that of previously published reports. 

1 Veatch, Otto, and StophoDsoii, L. W., Geology of the Coastal Plain of Georgia • 
Bull. Ga. Geol. Survey. No. 26, 1911, pp. 235-296. 
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Between the Oconee and Savannah rivers there are beds of sand, 
clay, fossiliferous flint, limestone, and marls which, according to fos- 
sil collections made by various persons, are referable to the Claiborne 
group. These exposures cover a comparatively small portion of the 
section in which they occur. Sufficient work was not done to accu- 
rately separate on a map these outcrops from those of the overlying 
formation nor have the contacts been definitely determined, conse- 
quently on the map accompanying this report the several beds are 
mapped as Claiborne and "Undifferentiated Eocene." 

The Claiborne group lies between the Wilcox formation below 
and the Jackson group above. A well-marked unconformity was 
recognized between the Wilcox and the Claiborne formations by 
Veatch and Stephenson. No exposures show definitely an uncon- 
formity between the Claiborne and the Jackson. There are, however, 
certain conditions which indicate unconformable relations. 

The formation consists of sands, clays, marls, limestones, and fos- 
siliferous flint. The first three occur mainly west of the Flint River, 
while the last two, together with marls, make up the larger portion 
of the outcrops east of the Oconee River. 

The thickness of the Claiborne group east of the Oconee River has 
been estimated to be 400 to 500 feet. This includes those strata which 
are evidently of later age. Subtracting 150 feet for the latter beds, it 
leaves 250 to 350 feet, which is probably about the thickness of the 
Claiborne east of the Oconee River. • The thickness of the group has 
been estimated to be 250 to 300 feet on the Chattahoochee River. 

The strata dip southward and southeastward at the rate of 8 to 
15 feet per mile. 

JACKSON GROUP 

The name Jackson group, or Jackson formation, is so-called from 
the type locality near Jackson, Mississippi. Veatch and Stephenson 
used the latter title for the group of beds in Georgia in their report 
on the Geology of the Coastal Plain. More recent work by C. Wythe 
Cooke of the U. S. Geological Survey, has shown that beds originally 
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correlated with the Vicksburg formation are in reality of Jackson 
age. These deposits are exposed along the Flint Biyer from the upper 
part of Crisp County to Bainbridge, Decatur County. The outcro])8 
near Bainbridge, Vaughan correlated with the Ocala foi*mation of 
Florida which Cooke^ has subsequently determined to be the upper 
formation of the Jackson group. Based upon this work, Dr. Vaughan 
of the U. S. Geological Survey, has suggested in a letter to McCallie 
that the name ^^Jackson formation" be changed to ^^ Jackson group/' 
since it is divisible into at least two formations. This suggestion is 
followed in this report. The exposures near Albany and between 
Albany and Bainbridge are referred to as belonging to the Ocala for- 
mation. The entire area underlain by this group has not yet been 
studied thoroughly, therefore, it is indicated on the accompanying 
map as "Undifferentiated Eocene and Oligocene," except the area de- 
scribed as Jackson by Stephenson and Veatch and portions of Twiggs 
and Wilkinson counties formerly described as Claiborne. 

The total area covered by those outcrops which are known to be 
of Jackson age is comparatively small. There are, however, two 
large areas which have heretofore been considered to be within the 
surface terranes of the Claiborne group and Vicksburg formation in 
which the exposed strata may be of Jackson. The recognized Jack- 
son area extends westward from Johnson through Wilkinson, Twiggs, 
Bleckley, Pulaski, Houston, Macon, Dooly, and Sumter counties and 
for a short distance into Crisp County. 

R S. Bassler^ of the U. S. National Museum, has discovered Bryo- 
zoa of Jackson age in specimen of white marl from above the Ostrea 
georgiana bed at Shell Bluff, Savannah River, collected by Sloan' 
from stratum "b" of the latter's section. 

The Ostrea georgiana bed is exposed in several places along the 
Savannah River and between this stream and the Oconee River, with 



> Cooke. Charles Wythe, the age of the Ocala limestone : Prof. Paper, 96-1, U. S. Geol. 
Survey, 1915. 

■ Oral communication to Dr. Vaughan. 

> Sloan, Earle, Catalogue of the Mineral Localities of South Carolina : 8. C. Oeol. 
Survey, Ser. 4, Bull. 2, 1908, p. 271. 
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fullers earth immediately overlying. Red and mottled residual clay- 
sands overlie the fu]lei*s earth. This residual material covers the 
greater portion of that section between the two above mentioned 
rivers formerly mapped as Claiborne. Hence, it seems that the dis- 
trict is within the terrane of the Jackson formation. There are nu- 
merous exposures, along streams, of fossiliferous beds beneath the 
Ostrea georgiana bed that are of probable Claiborne age. This is 
borne out by the identification of fossils from numerous collections 
made within recent years. 

Dr. Cooke and the writer made a number of collections of fossils 
from the limestone strata exposed along the Flint River from Crisp 
County to the Florida line. Cooke has determined the age of the 
limestone to be Jackson from near the center of Crisp County to 
Bainbridge, Decatur County. The results of this work are not as 
yet ready for publication, therefore the strata are mapped "Undif- 
ferentiated Eocene and Oligocene." 

Strata of Jackson age have been determined on Ichawaynocha- 
way Creek, 1^ miles below Cordray Mill, Calhoun ^County,^ and on 
Chattahoochee River near Alaga, Alabama.^ There is also a small, 
isolated area at Rich Hill near Roberta, Crawford County. 

The Jackson group comprises the uppermost Eocene strata ex- 
posed in Georgia, lying between the Claiborne group below and the 
Vicksburg formation (Oligocene) above. The line of division be- 
tween the Jackson group and the Claiborne group has not been defi- 
nitely determined, therefore, it cannot be said whether deposition 
was interrupted or continuous between the older and the younger 
formations. If the 20-foot bed of sand inmiediately overlying the 
Lower Cretaceous in the pits of the Georgia Kaolin Company near 
Dry Branch, Twiggs County, is Claiborne, the very slight uncon- 
formity is indicative of an erosion period between deposition of the 
two formations. However, this unconformity has not been definitely 



^Veatch and Stephenson, Geology of the Coastal Plain of Georgia: Bull. Ga. Geol. 
Surrey, No. 26, 1911, p. 299. 

* Langdon, D. W., Report on the Coastal Plain of Alabama : Ala. Geol. Surrey, 1898, 
p. 883. 



12 GEOLOGICAL SUSVEY OF GEORGIA 

recognized. It is possible that the irregular surface is due to wave 
action over the shallow water in which the sand was laid down. In 
this case the bed probably belongs to the Jackson group, which means 
that the Claiborne group is entirely' overlapped. 

Lithologically, the Claiborne and the Jackson are very closely 
related. Crider^ states that in Alabama "even where the two forma- 
tions have been best studied there seems to be a gradation in both 
fossils and the stratigraphy from the upi>er Claiborne to the lower 
Jackson." In this State, the Jackson has not been described as a 
separate group or formation and very little has been published re- 
garding its relationship to the underlying Claiborne. From the de- 
scriptions by Langdon,^ in the report on the Geology of the Coastal 
Plain of Alabama, a close relationship, both lithologically and faun- 
ally, is evident. No unconformities between the two formations are 
mentioned. 

In exposures where the Jackson group and Vicksburg formation 
are in contact, no evidence of unconformable relations are visible. 
This is well shown on the Ocmulgee River near Hawkinsville, Pulaski 
County, where the lower beds are Jackson and the upper beds prob- 
ably Vicksburg. 

At Rich Hill near Roberta, Crawford County, according to 
Veatch and Stephenson,'^ the Jackson rests directly on the I^ower 
Cretaceous. Their section shows a bed of sand, which they put in the 
Jackson, between the Jackson limestone and the Cretaceous clay. 
This being the case, then, it is possible that the bed of sand occupy- 
ing the same position at the Georgia Kaolin Company's pits near Dry 
Branch is also a part of the Jackson. The marine deposited mate- 
rial in the Jackson here indicates that the group originally over- 
lapped a portion of the Crystalline rocks to the northward. 

The Jackson group consists of white to cream colored, massive 
and thin-bedded, highly fossiliferous limestone, fossiliferous clays or 



* Crider, A. P.. Geology and Mineral Reaources of Mississippi : Bull. U. S. Geol. Sur- 
vey, No. 283, 1906, pp. 33 and 34. 

»Op. Cit., pp. Ill, 128. 381, and 383. 
»0p. dt, pp. 297, 299-300. 
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marly fullers earth, and beds of other clays. The limestone beds 
which occur at or near the base of the Jackson vary from 15 feet in 
thickness in the northern part of Twiggs County to 45 feet at the 
quarry, 2 miles south of Tivola, Houston CJounty. The overlying 
f uller& earth has a thickness of 90 feet^ in the northern part of Twiggs 
and in Wilkinson counties and is about 50 feet in Houston County. 
Together with the other beds the total thickness of the group varies 
from 100 to 125 feet between the Flint and Oconee rivers. At Ameri- 
cus, Sumter County, a well record shows the group to be 157 feet 
thick. If, as is now supposed, the limestone exposures along the Flint 
River from Crisp County to and below Newton, Baker County, be- 
long to the Jackson group, the thickness is probably greater through 
this section than that given above. 

The more highly fossiliferous bed of limestone in the group is 
made up almost entirely of Bryozoa with scattered Pecten, Orbitoides, 
Periarchus and other fossils. This bed is the lower limestone stratum 
and is immediately overlain by a thinner bed containing a greater 
variety of fossils among which are species of Bryozoa, Lunulites, 
Flabellum, Endopachys, Dentalium, Jjeda, Crassatellites and others. 
Turritella is rather common in all of the limestone strata. Some 
fragments of the whale-like mammal Zeuglodon (Basilosaurus), a 
characteristic Jackson fossil, have been found in Georgia. Sharks' 
teeth are rather common in the fullers earth beds in certain locali- 
ties. Ostrea gewgiana is common in the bed underlying the fullers 
earth of the Savannah Biver. 

That portion of the Coastal Plain between the Oconee and Flint 
rivers immediately underlain by the Jackson group is characterized 
by a comparatively rugged topography. Prominent escarpments oc- 
cur along practically all of the larger streams with the limestone 
outcropping along the lower edges of the slopes. As would be ex- 
pected the scarps are usually along the southeast sides of the streams ; 
this is due to the fact that the strata dip to the southeast and the ten- 



* Sbcarer, II. K., Assistant State Geologist of Georgia : unpublisbed notes, 1915. 
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dency of the streams is to work along the strike of the beds. The sur- 
face relief, considering the Ocmulgee River as the base, is about 250 
feet. 

The strata are so nearly horizontal that the dip cannot be de- 
tected in any one exposure. By recording the eleyations of the con- 
tacts of two beds in one exposure and of the same beds in another 
outcrop the dip of the strata has been calculated to average between 
5 and 8 feet per mile. Neither r^onal nor local disturbances of the 
strata have been detected, other than an occasional small sink due 
to the solution of the limestone and the caving of the overlying 
material. 

From an economic standpoint the Jackson group is one of the 
most important series of beds in the Coastal Plain. A large portion 
of the workable limestone deposits in the southern portion of the 
State belong to this group as well as the fullers earth deposits of 
Twiggs and Wilkinson counties, which are among the most exten- 
sively worked in the United States and furnish an excellent grade of 
material. 

DETAILED DESGUPTIONS OF THE JACKSON GROUP OF EXPOSURES 

The object of the detailed descriptions of the exposures which 
follow is mainly to show the distribution of strata of Jackson age in 
the district between the Savannah and Oconee rivers, throughout 
Wilkinson and Twiggs counties, in the southern part of Bibb County, 
the western part of Dooly County and along the Flint Biver. It is 
not within the scope of this, an economic report, to determine defi- 
nitely the horizon of each of the numerous exposures studied. How- 
ever, it seems expedient to give here brief descriptions of a few of 
the more prominent exposures, in the localities mentioned above, to 
show the necessity of closer investigation before the relationship be- 
tween the Claiborne and Jackson groups and the Jackson group and 
Vicksburg formation can be as definitely determined. 
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Burke County 

Shell Bluff. — The strata exposed at Shell Bluff, on the Savannah 
River, 40 miles below Augusta, have been studied by various geolo- 
gists and paleontologists during the past century, few of whom have 
exactly agreed as to the stratigraphic position and age of the beds. 
The most recent published opinions are by Veatch, Stephenson, and 
Vaughan,^ who determined the strata to be of Claiborne age. More 
recent studies of the fossil collections by Vaughan and Bassler have 
shown Bryozoa of Jackson age above the Ostrea georgiana bed. This 
bed occurs from 80 to 100 feet above the level of the river.^ 

At Griffins Landing, 16 miles by river below Shell Bluff, the 
Ostrea georgiana bed is immediately overlain by fullers earth. 

Keys Mill (map locality Bti-O). — The following section was ob- 
served at Keys Mill, on Brushy Creek, 2^ miles northwest of St. 
Clair: 

Section at Keys Mill 

Eocene. Feet 

4. Residual red sands 20 

Jackson group. 

3. Fullers earth 8 

2. Large oyster shells in arenaceous fullers earth 7 

1. Covered 5 

Pond level 

The residual sands of the upper bed are similar in every respect 
to those which cover the larger portion of this section of the State. 
The fullers earth of bed No. 3 is apparently the same as that at Grif- 
fins Landing and near Louisville. The oyster shell bed beneath the 
fullers earth is apparently a continuation of the Ostrea georgiana 
bed at Shell Bluff and near Louisville. The elevation of the top of 
bed No. 2 is 270 feet by aneroid reading. 

One mile south of Keys Mill silicified oyster shells were seen in 
the red sands at an elevation of 320 feet by aneroid barometer reading. 



*• Report on the Geology of the Coastal Plain of Georgia : Bull. Ga. Geol. Survey, No. 
26, 1911, pp. 243-248. 
« Op. dt., p. 247. 
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JeiferBon County 

Near Louisville. — A bed of Ostrea georgiana shells in calcareous 
fullers earth is exposed on the south side of the Ogeechee Eiver, 200 
yards up-stream from Cowarts Bridge, 2V^ miles south of Louisville. 
The bed is entirely similar to those at Griffins Landing and Keys 
Mill. A collection was made at this exposure by S. W. McCallie, 
State Geologist, and the oyster identified by Vaughan. 

Up Rocky Comfort Creek from the bridge one mile north of 
Louisville, there are several exposures of fullers earth near the 
water's edge and 35 to 40 feet above. The lowest of the exposures is 
at least several feet above the oyster shell bed on the Ogeechee River 
south of Louisville. Red, yellow and white, argillaceous sands occur 
above the fullers earth. 

Baldwin Coonty 

Stevens Pottery, — H. K. Shearer collected Bryozoa (Rich Hill 
horizon, identified by Bassler) from a bed of gray, fossiliferous marl 
which immediately overlies Cretaceous kaolin in the pits of the Stev- 
ens Bros. Company. Fullers earth overlies the Bryozoa bed. The 
section and material bears a very close resemblance to the exposures 
in the northern part of Twiggs County and on the Carswell property 
in Wilkinson County. 

Wilkinson County 

Near Toomsboro. — H. K. Shearer, Assistant State Geologist of 
Georgia, has furnished the following section of exposures on the 
property of Dr. N. T. Carswell, 3 miles west of Toomsboro: 

Section on Carswell Property, S Miles West of Toomsboro 

Eocene. Elev. 

5. Besidual sands cap high hills. 
Jackson group. 

4. FuUers earth 300 

3. Hard and soft, yellow, argillaceous, brjozoan 

limestone 270-290 

Unconformity 250 



i 
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Cretaceous. 

2. Bauxite, lenses. 

I. Kaolin and kaolinic sands. 

Bassler determined Bryozoa of the Rich Hill horizon of the Jack- 
son in a collection from bed No. 3. 

Other exposures of a similar nature occur throughout the county. 

Crawford County 

Rich Hill} — One of the most interesting localities of the Jackson 
formation is at Bich Hill, 5 miles southeast of Roberta. The hill 
rises about 150 feet above the small valley on the south side, and is 
a conspicuous topographic feature. This is an isolated exposure and 
indicates that the northward extension of the group was formerly 
much greater than at present. The hill is capped by brilliant red 
sand, probably referable to the Jackson group, overlying the calca- 
reous beds undoubtedly belonging to the Jackson; the latter rests 
upon white clays and sands of the Lower Cretaceous. The hill is 
deeply trenched by erosion gullies in which the strata are laid bare. 
The following section was made from exposures in the gullies on the 
south side: 

Section at Rich Hill 

Eocene. 

Jackson group.(f) Feet In. 

13. Brilliant r^ sand, capping the hill and forming 

' ' creep ' ' on the upper slopes 30 

Jackson group. 

12. Purplish and yellow sand, containing thin clay 

laminie 12 

II. Greenish, laminated clay, thin lignitic partings... 4 
10. Plastic, calcareous clay with fossils 6 

9. Drab, jointed laminated clay, with sand partings. . 6 

8. Fossiliferous, nodular, calcareous layer 12 

7. Drab, soft, laminated clay with fossils; contains 

nodular, calcareous layers 12 

6. Limestone, generally soft and friable but in places 
hard and compact; in places it is a bryozoan 
marl so soft that it may be scraped up with the 



^ Reprint from Veatch and Stephenson, Geology of the Coastal Plain of Georgia : 
Bull. Ga. Geol. Survey, No. 26, 1911, pp. 299-300. 
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hands. Fossils chiefly Bryozoa, Pecten perplanuSf 

and Mortonia sp.; fish teeth are also abundant 

in places 20 

5. Brown and yellow unconsolidated sand which in 

places is replaced by limestone 12 

Lower Cretaceous. 

4. White, micaceous clay; maximum 10 

3. White, cross- bedded clayey sand 10 

2. White, micaceous clay 3 

1. Coarse, white sand 10 

List of Fossils from Rich Hill 
(Identified by T. W, Vaughan) 

Mortonia sp. Lucina sp., (found also 5\^ miles 

Plejona sp. south of Perry) 

Calyptrea aperta (Solander) Panopaea sp. 

Ostrea georgiana Conrad (The Mortonia referred to above is 

Pecten perplanus Morton also found at Castle Hayne and 

Pecten, probably P. nuperus (Con- Wilmington, N. C, and 9 miles 

rad) young and poor specimens east of Waynesboro, Burke Co., 

Venericardia sp. Ga.) 

Twiggs County 

Dry Brajwh. — There is an exposure of Jackson strata in the pits 
of the Georgia Kaolin Company, 2 miles east of Dry Branch. A 
comparison of the section given below with that at Rich Hill, Craw- 
ford County, given above, shows a very close similarity between the 
two exposures. Another outcrop of the calcareous Jackson bed oc- 
curs in a gully one-half mile southeast of the Georgia Kaolin Com- 
pany. This exposure was studied by Veatch and Stephenson^ and 
the determination of the fossils collected by Vaughan. 

Section at Georgia Kaolin Company's Pits 

Feet In. 

8. Top soil, reddish, sandy clay 2 

Eocene. 

to 

Jackson gp*oup. 

7. Gray fullers earth (weathered), blackish, probably 

organic, stains in thin partings 18 



^ Veatch, Otto, and Stephonson, L. W., Geology of the Coastal Plain of Georgia : 
Bull. Ga. Geol. Survey, No. 26. 1911. p. 304. 
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6. Whitish, highly fossiliferous sandy fullers earth; 

Brjozoa, Orbitoides, Pecten perplanus Morton. . . 6 
Claiborne f 

5. Coarse grained, brownish sand, black at base 1 6 

4. Wavy, thin-bedded, coarse, red, gray, and black sand 2 6 

"3. Orayish-yellow, coarse grained sand 12 

2. Hard to soft fossiliferous sand, containing clay 

pebbles 2 

Unconformity. 
Lower Cretaceous. 

1. White kaolin, sand said to underlie 20 

Dr. C. Wythe Ck)oke makes the following statement in a letter to 
the writer regarding collections sent him from this locality: "The 
calcareous material (bed No. 6) is Jacksonian." He recognized 
Mesalia vetusa (Conrad) in the collection from bed No. 2 and places 
the horizon as "probably Claiborne." A very doubtful unconformity 
exists between beds Nos. 5 and 6. 

Vaughan identified the following list of fossils from the 15-foot 
exposure of "soft, white, argillaceous marl" one-half mile southeast 
of the Georgia Kaolin Company's pits, and, upon the evidence fur- 
nished by the species, determined the horizon to be Jacksonian :^ 

. List of Fossils from Ravine One-half Mile Southeast of the 
Georgia Kaolin Company's Pits (Vaughan) 

Platytrochus stokesi (Lea) Protocardia 

Mortonia Tellina 

Leda multilineata Conrad Corbula densata Conrad 

Pecten perplanus Morton Bryozoa (very numerous) 

Lotve Wall Property (map locality T-1), — There is on the Lowe 
Wall place, 2 miles south of Pikes Peak Station, a 12-foot exposure 
of soft, cream colored, limestone composed almost entirely of fossils. 
This stone is similar both lithologically and faunally to that of the 
various other exposures of Jackson limestone in this and the contig- 
uous counties. Black, tough clay-soil, probably derived from fullers 
earth, overlies the limestone. Cooke identified Bryozoa, Periarchus 

» Op. cit. 
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pileua-sinensis (Rav.) and Pecten perplanus Morton in a collection 
from this exposure. 

Map locality T'2. — A similar exposure to the above occurs on the 
south side of an abandoned railroad cut 3^/^ miles southeast of Stony 
Creek church. The following section is descriptive of the strata 
exposed: 

Section S 1/2 Miles Southeast of Stony Creek Church 

Jackson group. Feet 

3. Gray fullers earth, topped by tough, black day -soil. 6 
2. Soft, white, highly fossiliferous limestone with thin, 

medium hard, layers. Lower 2 feet argillaceous. . 16 

1. Argillaceous sand 2 

Dr. Cooke identified the following fossils in a collection from this 
exposure and determined the horizon to be Jacksonian : 

List of Fossils from S 1/2 Miles Southeast of Stony Creek Church 

Bryozoa (Hich Hill fauna)' Pecten perplanus Morton 

Periarchus pileus-sinensis (Bav.) Proctocardia sp. 

Ostrea sp. Crassatellites sp. 

Near Bond's Store (map locality TS). — A deep gullj on the east 
side of the public highway, 1^ miles south of Bond's store, exposes 
13 feet of soft, white, highly fossiliferous limestone of Jackson age. 
The stone is overlain by fullers earth which is in turn overlain by 
red and mottled residual sands. Cooke identified Bryozoa (Rich 
Hill horizon), Periarchus sp. and Pecten perplanus Morton from 
this exposure. The residual sands capping the hill is probably resi- 
dual of beds of late Eocene or Oligocene age. 

Fitzpatrick Place (map locality T-G). — Several exposures of the 
characteristic Jackson limestone of this section occur on the Fitz- 
patrick place, between Tarversville and Westlake. Bryozoa (Rich 
Hill fauna), Periarchus pileus-sinensis (Rav.) and Pecten perplanus 
Morton were determined by Cooke from a collection obtained from 
an exposure on Crooked Creek, 3i/^ miles northeast of Westlake. 



> Dr. R. S. Bassler has kindly Identified the Bryozoa in this and other collections. 
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Near Danville. — On the east side of the Macon, Dublin & Savan- 
nah Eailroad, 1^ miles north of Danville, excavating for road bed 
material has uncovered a bed of Ostrea georgiana shells (identified 
by Cooke) in an arenaceous, calcareous matrix. Casts of other fossils 
are likewise present but unidentifiable. One mile east of this expos- 
ure, at ^^Kaolin Spring" there is an exposure of bluish fullers earth 
at an altitude of at least several feet higher than the shell bed. 

Bibb Oounty 

Near Old Bond P. 0, (tnap locality Bi-1). — Jacksonian limestone 
is exposed on the Ard place, 1^ miles northeast of the old Bond P. O. 
The stone outcrops in several gullies and on the gentle slopes of a 
low knoll. No difference between this material and that of expos- 
ures of the Jackson limestone in Twiggs and Houston counties was 
noted. Bryozoa, Periarchus sp. and Pecten perplaniis Morton were 
recognized. 

Bleckley Oounty 

Near Ainslie Station (map locality B-1). — An excellent exposure 
of limestone of Jackson age occurs on the east side of Shellstone 
Creek, V/^ miles east of Ainslie, on the Weatherly place. The follow- 
ing section is descriptive of the strata exposed : 

Section on Weatherly Place, East Side of Shellstone Creek, 

1 Ilk Miles East of Ainslie Station 

Besidual Jackson. Feet 

6. Bed argillaeeouB sands to top of escarpment. No 
sharp line of contact between this and the under- 
lying bed 40 

Jackson group. 

5. Cream colored fullers earth (weathered) with some 

sand 20 

4. Hard, pinkish, partly crystalline limestones, Turri- 

tella sp I 

3. Medium hard, white, highly fossiliferous limestone. 5 

2. Soft, white, porous, friable, highly fossiliferous 

limestone 15 
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Beeent. 

1. QrfA bottom land 3 

0. Creek bed ® 

Cooke identified the following fossils from collections made at 
this exposure : 

List of FoMiU from 1 1/k Miles East of Ainslie Station 

(See above seetion) 

Upper 1 foot of bed S Lower 1 toot of bed No. S 

PmarehiHi ap. Uuiulitee «p- 

Semelet sp. Flabelhun wmilesii Coimdf 

EndofMchyv maclurii (Lea) f 

Bed So. t Dentmlium ap. 

Bryosoa (Rich Hill fauna) Leda multilineata Gonrad 

PeriarchuB pileue-sinenns (Bav.)f Panope sp. 

Pecten perplanus Morton CraaaatellitM ep. 

Houston County 

Small Place (map locality H-6). — An excellent section of the 
Jackson gronp strata is exposed on the Geo. L. Small propertr, 4 
miles east of Kathleen, in a gnllT one>half mile northwest of the Small 
residence. 

Section on Small Place, 4 Miles East of Kathleen 

Besidual Jackson. Feet 

5. Bed sands, mottled arenaceous clays and flint 50 

Jackson group. 

7. Medium soft, cream colored, highly fossiliferous 

limestone 15 

6. Cream colored fullers earth v^eathere^l^ 16 

5. Hard, white limestone 2 

4. Cream colore*!, arenaceous fullers earth ( weathered ^. 

Six layers of hard, white limestone 4 to 6 inches 
thick oo 

3. Mottled clay 2 

2. Hard, cream colore^l. partly crystalline limestone. 

Fossils Q 

1. Soft, white, porous, highly fossiliferous limestone. 
Fossils in lower 10 feet mainly Bryoxoa with 
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PeriarchuB ep. and Pecten perplanus Morton. Up- 
per 8 feet has a greater variety 18 

0. Talus to creek bottom 5 

List of Fossils from Small Place, 4 Miles East of Kathleen, Bed No. 7 
of the above section (Identified by C. Wythe Cooke) 

Lunulites sp. Pecten perplanus Morton f 

PeriarchuB sp. Corbula sp. 

Ostrea georgiana Ck)nrad Venericardia sp. 

Descriptions of other exposures in Houston County are given in 
place in this report on ^'Individual Locality Descriptions" and in the 
report on the **Qeology of the Coastal Plain of Georgia" by Veatch 
and Stephenson, Georgia Geological Survey Bulletin No. 26, 1911. 

Dooly Oounty 

Carter Place (map locality D-3). — There are several exposures of 
highly fossiliferous fullei*s earth and limestone on the J. M. Carter 
place, iy2 miles southeast of Lilly, on the northwest side of Penne- 
hatchie Creek. From a collection of fossils, mainly Bryozoa, sent to 
Dr. Cooke, he determined the horizon to be middle Jackson, probably 
the Rich Hill horizon. 

Flint Siver 

The limestone at Bainbridge, Decatur County, formerly referred 
to the Vicksburg formation, has recently been discovered to be of 
Ocala (Jackson) age by Cooke,^ who has also determined from fossils 
collected by himself and the writer that the limestone exposed along 
and near the Flint River from near the northern boundary of Crisp 
County to Bainbridge is also of Jackson age. The data upon which 
this opinion is based are not yet ready for publication. On the map 
accompanying this report this and the contiguous territory under- 
lain by this limestone is mapped as ^^Undifferentiated Eocene and 
Oligocene." 



* Cooke, C. W.. The age of the Ocala limeBtone : Prof. Paper, U. 8. Geol. Surrey, No. 
95-1, 1915, p. 110. 
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ITNDIFFEBEKTIATEI) EOCEHE AND OLIOOGEHE 

The '^Undifferentiated Eocene and Oligocene" of this report in- 
cludes those portions of the Coastal Plain formerly mapped as the 
Vicksburg formation. This change is based upon investigations near 
Albany by Dr. Vaughan* and Dr. Cooke's study of the fossils collected 
by himself and the writer from the limestones along the Flint River 
between Crisp County and Bainbridge. The limestone from Albany 
to Bainbridge is correlated by Cooke with the Ocala formation of 
Florida, the upper division of the Jackson group. The complete data 
are not yet ready for publication. 

These strata outcrop over a large area in the southwestern and 
north central parts of the Coastal Plain and over small areas along 
and near the Savannah River, in Burke and Screven counties. In the 
large area the beds cover parts or all of Laurens, Bleckley, Pulaski, 
Dodge, Wilcox, Houston, Dooly, Crisp, Sumter, Webster, Lee, Ter- 
rell, Randolph, Clay, Calhoun, Dougherty, Mitchell, Baker, Early, 
Miller, and Decatur counties. The limestone exposures along and 
west of the Flint River are of Jackson age and the outcrops at and 
below Hawkinsville on the Ocmulgee River are of Vicksburg age. 

The strata of this group lie between the lower part of the Jackson 
group (Eocene) below and the Chattahoochee formation (Oligocene) 
above. Southwest of Sumter County the beds overlap the lower lime- 
stone of the Jackson and rest unconformably on the Claiborne and 
Wilcox formations. East of the Flint River deposits of later than 
the Oligocene overlap these undifferentiated beds. 

Limestones, clays, flint, and residual clays and sands make up 
the beds under consideration. Limestones outcrop along the Ocmul- 
gee and Flint rivers and in several localities west of the latter streams, 
notably along Kinchafoonee and Fowltown creeks in Lee County and 
along Spring Creek in Calhoun and Decatur counties. Residual red 
and mottled sands and sandy clays cover all of the uplands underlain 
by the limestone beds. Fossiliferous flint is very generally distributed. 



^ Veatch. Otto, and Stephenson, L. W.. Geology of the Coastal Plain of Georgia : 
Bull. Ga. Geol. Survey, No. 26, 1911, pp. 316-317. 
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There are excellent exposures of huge boulders of this silicified lime- 
stone along Spring, Ichawaynochaway, and Chickasawhatchie creeks. 
Superficial Pleistocene sands cover large areas of the strata along 
the terrace planes of the larger streams in the area underlain by 
these undifferentiated strata. 

The thickness of these strata was estimated by Veatch^ to be 
around 300 feet in the southwestern part of the State and less than 
100 feet in Randolph and Webster counties. 

The area underlain by these deposits is generally rolling to level. 
Along a few of the larger streams there are occasional steep escarp- 
ments less than 100 feet high. Shallow ponds and depressions due to 
the solution of the limestone and subsequent caving of the roofs are 
frequently seen throughout the area but more especially in the south- 
western part of the State. These depressions frequently cover a hun- 
dred acres or more. 

APALACHICOLA GROUP* 

The Apalachicola group of the Oligocene series in Georgia in- 
cludes the Chattahoochee and Alum Bluff formations. 

GHATTAHOOCHES FORMATION 

The Chattahoochee formation appears at the surface in relatively 
small areas, being largely concealed by the overlying Alum Bluff and 
later formations. Good exposures occur along Flint River and in 
lime sinks near Recovery in Decatur County. Strata belonging to the 
formation were noted by Langdon^ on Chattahoochee River, 9 miles 
above River Junction, Fla. The formation appears at Forest Falls 
and other lime sinks in the northern part of Grady County, in the 
vicinity of Metcalf and Thomasville, Thomas County, and in the beds 
and bluffs of Ochlockonee, Withlacoochee, and Allapaha rivers near 
the Georgia-Florida line. On Ocmulgee River near Abbeville and near 



^ Veatcfi, Otto, and Stephenson, L. W.. Geology of the Coastal Plain of Georgia : 
Bull. Ga. Geol. Survey. No. 26. 1911, p. 300. 

'Abstracted from Geology of the Coastal Plain of Georgia: Bull. Ga. Geol. Survey, 
No. 26, 1911. 

» Am. Jour. Scl., 3rd sor.. Vol. 38, 1889, p. 324. 



26 GEOLOGICAL SVBFET OF GEORGIA 

Hawkinsville the formation 18 believed to be represented bj frag- 
mentary beds and by residual flint masses containing corals. Lime- 
stone, which outcrops near Jacksonboro on Briar Creek in Screven 
County, has been correlated by Vaughan with the Chattahoochee 
formation. Limestone, which outcrops in a small area northwest of 
Millen, Jenkins County, is provisionally considered as a part of the 
same formation ; but the evidence for this classification is admittedly 
very meager. Limestone of the Chattahoochee formation occurs near 
Cordele, Crisp County, and probably also 7 miles northwest of Syl- 
vester, 3 miles west of Bridgeboro, and 5 miles northwest of Sale 
City. Strata of this formation are believed to outcrop in the escarp- 
ment east of Flint River from Crisp County to Decatur County but 
are largely obscured by weathering. 

Buried representatives of the formation are believed to underlie 
nearly all the Coastal Plain of Georgia southeast and south of the 
areas of outcrop. The formation has been recognized on paleonto- 
logic evidence in a well boring at Tarboro, Camden County, between 
the depths of 375 and 400 feet. 

Pumpelly^ and Vaughan' have recognized an erosion unconform- 
ity between the Chattahoochee and the underlying limestone in De- 
catur County. At Blue Springs, on Flint River, 4 miles south of 
Bainbridge, both formations are present, but the contact between 
the two is much obscured by weathering of both. 

At Red Bluff, 7 miles north of Bainbridge, a contact similar to 
that at Blue Springs is exposed. The Chattahoochee formation ap- 
pears as fragments of flint in residual sandy clay, and the weathered 
limestone of the Jackson group appears at the base of the bluff. There 
is evidence of an erosion unconformity at this locality, and also at 
the bluff back of the old factory about 2 miles above Bainbridge. 

Sedimentation was probably continuous from the beginning of 
Chattahoochee to the end of Alum Bluff, for no evidence of an ero- 
sion interval separating the two formations has been observed in the 



> Am. Jour. Sd., 3rd ser., Vol. 46. 1893, pp. 445-447. 
'Science, new ser., Vol. 12, 1900, pp. 873-875. 
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field. McCallie,^ however, has noted an unconformity at the old Toy 
phosphate pit, 3^ miles west of Boston ; but whether this is due to 
erosion or to solution and irregular weathering of the limestone has 
not been determined. When this locality was visited by the writer 
the relations of the clay to the limestone had become obscured by the 
debris filling the pits. 

The Chattahoochee formation is, in general, calcareous and varies 
from compact, pure, crystalline limestones to earthy argillaceous 
limestones and calcareous sands and sandstones. Ck)mpact, gray, 
drab, or white fossiliferous limestones make up the bulk of the for- 
mation. A brecciated or conglomeratic structure is characteristic 
of some of the beds, the phenomenon being observed at nearly all 
localities where there are good exposures. The rock is phosphatic at 
a number of places, containing brown or black rounded pebbles of 
phosphate or fragments of bones and teeth. The limestones at the 
base of the formation have been replaced by silica at several locali- 
ties and at others are represented by fragmental beds of flint con- 
taining corals and other fossils in a matrix of residual clay. The 
flint closely resembles that of the underlying formation and cannot 
everywhere be easily distinguished from it. 

Northwest of Faceville, Decatur County, the Chattahoochee for- 
mation has a probable total thickness of 100 feet. At Forest Falls, 
or Limesink, in the northern part of Grady County, it has, an exposed 
thickness of 85 or 90 feet. No very reliable data are at hand for esti- 
mating its total thickness to the east and northeast, but its maximum 
probably does not exceed 250 feet. 

In portions of Decatur, Grady, Thomas, Brooks, and Lowndes 
counties, where the Chattahoochee formation lies near the surface, 
the topography is a little more hilly and rugged than in other parts 
of southern Georgia. Lime sinks, lakes, and ponds due to the under- 
ground solution and consequent caving in of the limestones of the 
formation are notable features of the topography. 



> McCallie, S. W., Pfaospfaates and Marls of Georgia : Bull. Ga. Geol. Survey, No. 5-A, 
1896. p. 62. 
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The formation is tilted slightly southward and southeastward. 
The dip is low, probably not over 8 feet to the mile. The top of the 
formation is estimated to be about 225 feet above sea level at Forest 
Falls or Limesink, and about 200 feet above sea level near Faceville, 
approximately 24 miles to the southwest. At Red Bluff, 7 miles north 
of Bainbridge on Flint Kiver, where Vaughan has determined paleon- 
tologically the presence of the Chattahoochee, its base can hardly be 
more than 20 feet above the river, and at Blue Spring, 4 miles below 
Bainbridge, is about 10 feet above the river. This indicates a very 
low dip. 

Local dislocations of beds, due to underground solution and con- 
sequent sinking, have been observed in Thomas and Decatur counties. 

ALUM BLUFF FORMATION 

The Alum Bluff formation outcrops in southern and south-central 
Georgia throughout a large area extending from Decatur County 
northeastward to Savannah Biver. The limit of the deposits of the 
Alum Bluff is on the north approximately Waynesboro, Tennille, and 
Vienna ; on the west the west-facing escarpment which separates the 
Altamaha upland from the Flint River valley ; and on the east a line 
extending from Savannah River near the mouth of Buck Creek 
through Sylvania, Reidsville, and Blackshear to the western edge of 
Okefenokee Swamp. 

Except along stream, escarpments near streams, and near the 
Florida line, the entire area underlain by the Alum Bluff formation 
is mapped as "Undifferentiated Oligocene to Pleistocene, inclusive." 

The Alum Bluff formation conformably overlies the Chattahoo- 
chee formation. On Savannah and Altamaha rivers it is separated 
from the overlying Miocene by an erosion unconformity probably of 
minor importance. Throughout the greater part of the area under- 
lain by the Alum Bluff formation its weathered products are believed 
to form the surface material, but in southeastern Georgia it is over- 
lain by lithologically similar undifferentiated deposits, ranging in 
age from Miocene to Pleistocene. In narrow areas along all the 
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larger streams the formation is overlain by thin terrace deposits of 
Pleistocene age. 

The Alum Bluff appears in a number of different lithologic phases, 
including subordinate beds of pebbles, coarse angular sands, coarse 
grained, aluminous sandstones or grits, sandy clays, fullers earths, 
phosphatic sands, quartzites, sandstones, silicified clays, and lime- 
stones or calcareous layers and nodules of local extent. Greenish or 
gray argillaceous sands and sandy laminated clays form the greater 
part of the formation. 

The thickness of the Alum Bluff formation in Georgia is estimated 
to be 70 to 200 feet. At no known locality can the full thickness of 
the formation be seen in natural exposure, and the estimate is based 
chiefly on well records. 

The higher divides and uplands underlain by the Alum Bluff and 
mapped as ^^Undifferentiated Oligocene to Pleistocene, inclusive," 
present a peculiar topography. Part of this area constitutes the 
Altamaha upland, one of the major topographic divisions of the 
Coastal Plain of Georgia, an area of low hills with gentle slopes and 
softened outlines, of shallow saucer-shaped valleys, many of which 
are not more than 40 or 50 feet deep, of sluggish clear-water streams 
bordered by swamps and sand hanunocks and of ^^bays" and cypress 
ponds. Altamaha and Oconee rivers have cut deep valleys, and the 
precipitous bluffs along their courses form an exception to the gen- 
eral type of topography of the area. 

The formation has a very low southward and southeastward dip, 
certainly much less than that of the older Eocene formations. On 
Savannah Biver the dip does not exceed 4 or 5 feet to the mile, and 
near the Florida line the beds must be almost horizontal, for the 
streams have cut through them, exposing the underlying formations. 
No evidence of broad flexures nor even minor folding and faulting 
was observed in the natural exposures of the strata. However, the 
probability that a broad arch exists in the southern part of the State 
has been mentioned. 
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XJKDIFFSBENTIATED OLIGK>CEKE TO PLEISTOCENE, IITCLUSIVE ' 

The materials designated '^Undifferentiated Oligocene to Pleis- 
tocene, inclusive/' on the geologic map have been partly discussed 
under Alum Bluff formation, and under Miocene series. 

The bulk of the deposits previously included by Stephenson and 
Veatch, and by others in the Altamaha formation and referred ques- 
tionably to the Pliocene are now regarded by them as Oligocene and 
as probably contemporaneous with part of the Alum Bluff forma- 
tion. This material consists of irregularly bedded, locally indurated 
sands, clays, and gravels. On the whole the individual beds are 
homogeneous, but locally they are a heterogeneous mixture. The in- 
durated sands and the conglomerates contain a peculiar greenish or 
greenish-gray disseminated clay and are described as ''gray or green- 
ish aluminous grits." The pebbles are predominantly subangular, 
many of^them lath shaped, and the sands are universally harsh or in 
sharp angular grains. Feldspar is present in great abundance, both 
as pebbles and as semi-decomposed disseminated grains, and phases 
of the deposits may be appropriately described as "feldspathic grit." 
Calcareous phases are totally absent. The weathered surface mate- 
rials are mottled and splotched in red, yellow, purple, and gray, the 
surface aspects differing in this respect from those of any other for- 
mation of the Coastal Plain. These striking effects are probably due 
to unequal weathering, oxidation, and unequal distribution of iron 
material. This peculiar surface phase is not a later deposition, but 
results from weathering, although in many places it appears to over- 
lie unaltered beds unconformably. The materials are very coarse 
grained, even at points 100 miles from their northern margin. The 
beds that have been locally indurated to sandstones, conglomerates, 
and claystones, do not differ essentially in composition from the non- 
indurated materials. 

The age of most of this material west of a line from Rocky Ford 
to Waycross is believed to be Upper Oligocene. East of that line it 
probably ranges in age from Miocene to Pleistocene. 

* Abstracted from Water Supply Paper, No. 341. tt s Ocol. Survey. 
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MIOCEITE SEBIES ' 

MARKS HEAD MARL 

The Marks Head marl has been differentiated at and in the vicin- 
ity of Porters Landing, Savannah River, Effingham County, and is 
doubtless represented in the undifferentiated Miocene in the sections 
above Porters Landing, at least as far as Hudsons Ferry, and in the 
sections between Porters Landing and Sisters Ferry. 

The formation is almost entirely concealed by younger sediments 
outcropping only in the bluffs of streams. For this reason it has had 
little or no influence on either the topography or the soil of the re- 
gion. So far as can be determined from natural exposures, it lies 
almost horizontal, having only a very slight dip southward, probably 
not more than 4 feet to the mile. 

The Marks Head marl rests upon the Alum Bluff formation of the 
Oligocene, from which, according to exposures on Savannah River, 
it is separated by an erosion unconformity. The formation is over- 
lain unconformably by the Duplin marl, and as the Marks Head 
marl is early Miocene and the Duplin marl late Miocene the uncon- 
formity separating them is important. 

The beds of the formation consist of gray or brownish compact 
argillaceous sands containing large calcareous nodules and, in places, 
of friable phosphatic sands containing shells. The phosphatic sands 
consist mainly of quartz grains with subordinate percentages of phos- 
phate in the form of small, brown and black, smooth or water-worn 
particles of bones and teeth, disseminated clay, and calcium carbon- 
ate in the form of shells and calcareous nodules. A maximum ob- 
served thickness of 45 feet occurs in some of the sections in the vicin- 
ity of Porters Landing on Savannah River. 

DUPLIN MARL 

The Duplin marl has been differentiated in the sections at Por- 
ters Landing and at Mount Pleasant Landmg, 1^/^ miles below Por- 



^ Abstracted from Veatch and Stephenson's report on the Geology of the Coastal 
Plain of Georgia : Bull. Ga. Geol. Survey, No. 26. 1911. 
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ters Landing. The forihation is doubtless represented in undiffer- 
entiated Miocene beds recognized in bluffs above Porters Landing as 
far as Hudsons Ferry, and below Porters Landing perhaps as far as 
Purisburg, S. C, 23 miles above Savannah. The formation has also 
been differentiated at Doctortown^ at Buzzards Boost Bluff, and at 
Bugs Bluff on Altamaha River. The terrane probably underlies 
superficial formations throughout much of the region intervening 
between its exposures on Altamaha and Savannah rivers. 

The Duplin strata dip southeastward at a low angle, probably 
not greater than 3 or 4 feet to the mile. Except in a few stream 
bluffs the formation is probably concealed over the entire area of its 
occurrence by superficial deposits, and for this reason has had little 
or no part in determining the topographic features of the character 
of the soils. 

The Duplin marl rests unconformably upon the Marks Head 
marl, or, where the latter is absent, upon the Alum Bluff formation 
of the Oligocene. The former relations were observed in sections ex- 
amined at and in the vicinity of Porters Landing, Savannah Biver, 
and the latter relations are believed to obtain in sections on Alta- 
maha Biver, at the bluff at Doctortown, at Buzzards Boost Bluff, and 
at Bugs Bluff. 

In the vicinity of Porters Landing the formation is overlain by 
terrace deposits of Pleistocene age. 

The formation as exposed on Savannah Biver is mainly a shell 
marl, consisting of shells in a matrix of coarse phosphatic sand, but 
in places is a fine gray or brown quartz sand containing scarcely 
any fossils or calcareous matter. On Savannah Biver it probably 
does not reach a thickness of more than 10 to 12 feet. 

On Altamaha Biver the Duplin marl consists of 12 or 15 feet of 
friable, sandy, and pebbly shell marls, and bluish, compact, fine 
grained, argillaceous, fossiliferous sands. It overlies, unconform- 
ably, strata of probable Alum Bluff age and is in turn overlain by 
undifferentiated, vari-colored sands and clays which probably belong, 
in part, to the Pliocene and, in part, to the Pleistocene. 
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PLIOCEITE SERIES' 

Although the existence of strata of Pliocene age in Georgia has 
not been definitely proved, certain deposits have been referred with 
greater or lesser degree of confidence to this epoch. The deposits of 
the Atlantic and Gulf Coastal Plain to which the name Lafayette 
formation has been applied have for many years been regarded as of 
probable Pliocene age. The Lafayette formation is represented by 
McGee as covering the entire Coastal Plain of Georgia, and has been 
described by different investigators from numerous localities in 
Georgia. Recent investigations have shown, however, that many and 
perhaps all of these correlations were ei^roneous. 

^Certain fossiliferous strata exposed on Satilla and St. Marys 
rivers have, on paleontologic evidence, been considered as probably 
of Pliocene age and are described under the name Charlton forma- 
tion. These marine strata probably have littoral shallow-water rep- 
resentatives in the undifferentiated Oligocene to Pleistocene deposits 
to the north in Ware, Pierce, Appling, and Wayne counties. 

OHARLTON FORMATION 

The name Charlton is derived from Charlton County, Ga., and is 
applied to an argillaceous limestone and clay formation exposed in 
the banks and bluffs of St. Marys River from Stokes Ferry, 11 miles 
south of St. George, Charlton County, to Orange Bluff, near Kings 
Ferry, Fla. From a study of the fossil collections from the St. Marys 
localities T. W. Vaughan has classified the formation as probably 
Pliocene. 

Fossiliferous marls probably referable to the formation have been 
observed on Satilla River at Burnt Fort, 12 miles northeast of Folks- 
ton, Charlton County ; on land of W. M. Thrift, 6 miles east of Wino- 
kur, Charlton County ; and at the King plantation, 6 miles south of 
Atkinson, Wayne County. Fossils from the last-named locality have 



^ Abstracted from Veatch and Stephenson's report on the Geology of tbe Coastal 
Plain of Georgia: Bull. Ga. Geol. Survey. No. 26. 1911. 
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been referred by Aldrich* and DalP to the Pliocene. General consid- 
erations based on structure and on the lithologic character of the 
materials seem to justify the reference of this marl bed to the Charl- 
ton formation. 

The relations of the Charlton formation to the Miocene are not 
definitely known. From Stokes Ferry, where the top of the forma- 
tion is perhaps 30 or 35 feet above sea level, the upper non-conform- 
able surface descends gradually down-stream and finally reaches tide 
level. According to the geologic map of Florida, by Matson and 
Clapp,' the Jacksonville formation (Miocene) outcrops at elevations 
of 50 to 100 feet above sea level a short distance south and east of St. 
Marys River. Beds from which T. W. Vaughan has identified Mio- 
cene fossils, are exposed at low tide at Owens Ferry, Satilla River, 
Camden County. In view of these occurrences of Miocene the Plio- 
cene beds on St. Marys River, if correctly correlated, may occupy an 
erosion basin in Miocene strata, or, if the latter are absent beneath 
them, they may rest in a similar basin in pre-Miocene strata prob- 
ably referable to the Alum Bluff formation (Oligocene). The great 
thickness attributed to the Miocene at Jacksonville, 460 feet, and the 
fact that the Miocene there is supposed to lie unconformably upon 
the Vicksburg makes the former alternative seem the more probable. 
There are no data for estimating the thickness of the formation, for 
only 12 or 15 feet of strata have been observed in natural exposures. 

• 

QUATERNARY SYSTEM* 
PLEISTOCENE SEBIES 

The Pleistocene deposits consist of thin accumulations of sand, 
clay, and gravel on terraces of fluviatile and marine origin. The 
only systematic description of the Pleistocene of the Coastal Plain 



» Nautilus, Vol. 24, No. 11. 1011. p. 1,11. 
« U. S. Nat, MU8. Proc, Vol. 46. 1913, pp. 226, 227. 
• Florida Geology Survey, Second Annual Report, 1909. 

*• Abstracted from Geology of the Coastal Plain of Georgia : Bull. Ga. Geol. Surrey, 
No. 26. 1911. 
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of Georgia previously given is that of McGee^, McGee first studied 
the Pleistocene in the District of Columbia, gave it the name Colum- 
bia formation, and differentiated it into three phases, the fluvial, in- 
terfluvial, and low-level phases, all of which he recognized in Georgia. 

The classification given in the present report is based largely on 
topography, and the formations are here described in greater detail 
than in McGee's report. The name Columbia as a group terra is re- 
tained. The divisions are as follows : 

Batilla formation. Okefenokee formation. 

Marine terrace deposits. Coastal terrace sand. 

Flttviatile deposits. Fluviatile deposits. 

The solution of the Pleistocene problems of Georgia, and in fact 
those of the Atlantic Coast region in general, depends largely on a 
knowledge of topographic details, which cannot be available until 
detailed topographic maps are made. 

In Georgia the Pleistocene formations are not superimposed one 
upon the other, but occupy terraces at different topographic levels. 

During the Okefenokee epoch 2 to 15 feet of gi'ay sands and other 
sediments were laid down on a terrace plain of probable marine 
origin, now 60 to 125 feet above sea level, and contemporaneous 
fluviatile deposits of gravel, sand, and loam, having a maximum thick- 
ness of 50 feet, were laid down on the "second" terrace skirting the 
larger rivers. 

During the Satilla epoch gray sands and muds a few to 50 feet 
in thickness were laid down on a marine terrace, a flat plain 20 to 40 
miles broad, bordering the coast at elevations of 15 to 40 feet above 
sea level, and corresponding terrace alluvium was deposited along 
the rivers. 

Although the available data are too incomplete to permit posi- 
tive statements, it is not improbable that an older Pleistocene terrace 
plain exists west of and at a higher elevation than the Okefenokee 
terrace. Evidence of such a plain is to be seen in the topographic 



* McGee. W. J., The Ijifayette formation : U. 8. Geol. Survey, 12th Ann. Kept, Pt. 1. 
1891, pp. 384-407. 
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aspect of the country along the Atlantic Coast Line Bailroad be- 
tween Valdosta, Lowndes Connty, and Waycross, Ware County; 
along the Atlantic Coast Line Bailroad between Pearson, Coffee 
County, and Waycross; and along the Southern Bail way between 
Baxley, in Appling County, to near Jesup, Wayne County. The gai- 
eral surface of the belt of country crossed by these railroads is a 
nearly level plain which gradually descends toward the coast. Along 
the first mentioned railroad there is a descent from an elevation of 
215 feet at Yaldosta to 140 feet at Waycross; along the second there 
is a descent from 205 feet at Pearson to 140 feet at Waycross ; and 
along the third a descent from 206 feet at Baxley to 155 feet at Odum. 
The northern part of Effingham and the southern parts of Screven 
and Bulloch counties also present the aspect of a plain similar to the 
Okefenokee plain. 

BECENT SERIES 

The Becent deposits, or those formed since the close of the Pleis- 
tocene or the uplift of the Satilla or latest Pleistocene terrace and 
now in the process of formation, consist of (1) marsh and tide-swamp 
muds, (2) beach and dune sands, (3) river flood-plain deposits, (4) 
inter-stream swamp deposits, and (5) certain terrigenous deposits, 
semi-alluvial in character. 

The processes by which the Satilla terrace, with its accompanying 
deposits, was formed are being repeated at the present time along the 
coast. The Becent terrace thus being formed is largely submarine. 
Beach sands are being laid down on the ocean front, sands and clays 
are being deposited in the estuaries, and muds are being deposited in 
the marsh and tide-swamp lands. Though observations have not been 
made at many localities, it may be said that the thickness of the Be- 
cent deposits in the area inundated by the tides probably does not 
exceed 6 feet. The composition of the muds is indicated by the fol- 
lowing analysis of a sample from St. Simons Island, collected by 
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S. W. McCallie and analyzed by Edgar Everhart : 

Analysis of Mud from St. Simons Island 

Moisture at 100" C 4.62 

Lobs on igoition 9.94 

Soda (Na,0) 3.06 

Potash (K,0) 1.13 

Lime (CaO) 40 

Magnesia (MgO) 1.28 

Alumina (A1,0,) 13.67 

Ferric oxide (Fe,0,) 4.86 

Titanium dioxide (TiO.) 1.01 

Sulphur trioxide (SO,) 24 

Phosphorus pentoxide (PsO,) .22 

Chlorine (CI) 1.77 

Silica (SiO,) 57.95 

Total 100.15 

In places the Satilla terrace is separated from the Recent terrace 
by bluffs 10 to 15 feet high, and at other localities the two merge into 
each other. 

In the southeastern part of the Coastal Plain of Georgia are 
numerous swamps ranging in size from a single acre to the immense 
tract known as Okefcnokee Swamp. Peaty accumulations or decayed 
plant matter with more or less silt and sand are being formed in 
these swamps. In the Okefenokee Swamp accumulations of peat 4 to 
8 feet thick have been observed. Some of the swamp areas are densely 
wooded and have been the roosting places of birds for perhaps cen- 
turies, and a phosphatic muck is being slowly formed from their dung 
and dead bodies. 

SUPERFICIAL GRAY SANDS OP THE UPLAND 

Superficial grayish or brownish, incoherent quartz sands a few 
inches to 30 feet thick coyer large portions of the inter-stream up- 
lands of the Coastal Plain of Georgia at elevations higher than the 
Pleistocene terrace plains. Because of the sterility of the soils which 
these sands produce and their influence on the topography and tree 
growth, they attract the attention even of those not interested in 
geology. The sands are not everywhere of the same origin. Much of 
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the sand is residual and cannot be referred to any one geologic period 
or formation. However, in places there are wind-blown accumula- 
tions, and at long intervals marks of stratification can be detected. 
In this report no attempt has been made to subdivide or to map 
these sands; a part of such mapping, indeed, would fall within the 
province of a soil survey, 

GENERAL DISCUSSION OF UMESTONE 
CLASSIFICATION OF KOCKS 

The crust of the earth is made up of three different classes of 
rocks — igneous, metamorphic, and sedimentary. Igneous rocks in- 
clude granite, diorite, trap rock and numerous others, solidified from 
the molten state at or beneath the surface. A metamorphic rock is 
one in which the texture and mineral composition of the original 
rock, either igneous or sedimentary, has been altered by pressure, 
chemical agencies, heat or combinations of these agencies. Schist, 
gneiss, and marble (crystalline limestone) are representative of this 
group. Sedimentary rocks are those which have been deposited on 
land or in the water by either mechanical, chemical or organic agen- 
cies. Samples of this class of rocks are sandstones, shales and lime- 
stones. 

ORIGIN OF LIMESTONE 

Practically all igneous rocks and most metamorphic and sedimen- 
tary rocks contain calcium in combination with other elements. The 
calcium mineral is usually insoluble, or nearly so, but the continued 
action of weathering agents and the addition of acids to the water 
allow a very small percentage to be held in solution as the sulphate, 
carbonate or other salts of calcium. 

One liter of pure water at a temperature of 8.7° C. will dissolve 
0.01 gram of calcium carbonate (CaCOg).^ When this water at 15° 
C. is saturated with carbon dioxide the solubility of the carbonate is 
increased to 0.385 gram per liter.' Meteoric waters falling through 

^ Seidel, Atherton, Solubilities of inorganic and organic substances, 1007, p. 86. 
D. Van Nostrand Co., New York. 
* Idem., p. 87. 
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the air and sinking through the soil absorb small quantities of carbon 
dioxide which increases their power of taking up calcium carbonate 
in proportion to the amount of the acid gas (carbon dioxide) held. 
When this water percolates through the soil and rocks the acid acts 
on the calcium carbonate encountered, changing it to calcium bicar- 
bonate (CaH2(CO,)2), the condition in which the limestone is prac- 
tically always held in solution in natural waters. These waters 
finally find their way to the ocean w^here the deposition of the com- 
pounds take place when the conditions are favorable. 

This deposition may take place in several ways — through the ac- 
tion of organisms, precipitation from evaporating waters, and pre- 
cipitation through the action of other chemical compounds. The 
greater portion of the limestone deposits was probably formed by 
the secretions or shells of living organisms such as foraminifera, 
corals, mollusks, etc. Dr. T. Wayland Vaughan states that "In the 
shoal waters of southern Florida and the Bahamas, bacteria are the 
most important agency whereby calcium carbonate is taken from the 
sea-water."^ Before the shell of the sea animals reaches its final posi- 
tion in the bed of limestone being formed, it was frequently so highly 
comminuted by the action of the waves that no trace of the original 
form of the shell was left. Again the animals lived and left their 
shells in still waters forming beds made up largely or entirely of 
well-preserved fossils. An excellent example of this is the highly fos- 
siliferous limestone bed in the Jackson formation of the Coastal Plain 
of Georgia. 

When a body of water containing calcium carbonate in solution 
is evaporated down to such a volume that it can no longer hold all of 
the compound in solution, the calcium carbonate will be precipitated, 
thus forming a bed of limestone. This is well illustrated in certain 
inland salt water seas or lakes that have no outlet. Other deposits 
of limestone similar to these are formed when the calcium carbonate 



* Vaughan, T. Wayland, answer to discussion of : Coral reefs and reef corals of the 
southeastern United States, their geologic history and significance : Bull. Geo!. Soc. of 
Am., Vol. 26, No. 1. March. 19ir). 
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in water comes into contact with other compounds which will cause 
its precipitation. 

Limestones frequently contain varying proportions of magnesium 
carbonate. A stone containing 54.35 per cent calcium carbonate and 
45.65 per cent magnesium carbonate is true dolomite.^ In common 
usage, however, a ^tone containing from 20 to 25 per cent of mag- 
nesium carbonate is known as dolomite. Below this percentage it 
is known as magnesian limestone. These dolomitic limestones are 
believed to have been formed by the replacement of a part of the cal- 
cium carbonate by magnesium carbonate either before or after the 
bed emerged from the water. 

VARIETIES OF LIMESTONE ^ 

The varieties of limestone are based on their physical character 
or texture and their chemical compositions. The following varieties 
are common to the Coastal Plain of Georgia : 

Classification according to texture : 

1. Compact, dense, fine grained to granular limestone. 

2. Partly crystalline to crystalline limestone. 

3. Fossiliferous limestone. 

4. Chalky or * * rotten ' ' limestone. 

5. Oolitic and pisolitic limestone. 

6. Brecciated limestone. 

7. Sandy or arenaceous limestone. 

8. Marl. 

Classification according to chemical composition: 

1. High-calcium limestone. 

2. Magnesian limestone.. 

3. Dolomite. 

4. Argillaceous limestone. 

5. Siliceous limestone. 

Under both of these classifications the varieties grade into each 
other to such an extent that the characteristics of two varieties are 
frequently present in one piece of stone. 



» Dana, E. S., A text book of mineralogy, p. 358, John Wiley ft Sons, New York, 1910. 
>A modlflcatlon of the classiflcatlon scheme used by Burchard, B. F.. The Source of 
Lime : Mineral Resources U. S. for 1913, U. S. Geol. Survey, 1914, i*t. 2, p. 1615. 
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CLASSIFICATION ACCORDING TO TEXTUBE 

Compact, Dense, Fine Grained to Oranular Limestofie, — This type 
of limestone is not very extensively distributed over the Coastal Plain 
of Georgia in deposits of sufficient extent to be worked alone, but it 
does occur in thin strata and in a few thick beds along the west of 
the Flint Biver. It is well adapted to the manufacture of lime when 
of sufficient purity, while the harder and tougher varieties can be 
used for road metal, concrete aggregate and railroad ballast. Its 
value for agricultural uses depends upon its composition, which is 
usually comparatively low in impurities. 

Partly Crystalline to Crystalline Limestone. — In the majority of 
cases this variety of stone was probably originally a dense, compact 
stone that has been re-crystallized by the action of water and in some 
cases, also, pressure. This stone is rather extensively distributed 
over the limestone regions of the southern part of the State but al- 
ways in thin beds. It is suitable for those uses mentioned in the pre- 
vious paragraph. 

Fossiliferous Limestone. — This is rather an indefinite term and 
may mean a stone containing an occasional fossil or one made up en- 
tirely of fossils. In this report the term, when used to describe the 
appearance of the stone, indicates that it is made up largely or en- 
tirely of fossils. This variety of limestone makes up practically all 
of the Jackson limestone beds of Georgia exposed in the section be- 
tween the Oconee and the Flint rivers. The stone is of good quality, 
chemically, but its softness eliminates it from uses where strength 
and wearing qualities are essential. 

Chalky or ^'Rotten" Limestone.-rThe chalky limestone of the 
Coastal Plain of Georgia is a soft, white, fine grained limestone fre- 
quently containing some clayey material. The purer beds are usually 
inter-bedded with a hard, compact stone and are exposed along the 
Flint Eiver while the impure variety occurs as a massive bed on the 
Ocmulgee Kiver in the vicinity of Hawkinsville. This stone, because 
of its softness, is only suited for agricultural purposes except in a 
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few places where the compoBition Ir such that it will make a hydrau- 
lic lime. 

Oolitic and Pisolitic Limestones, — These types of limestones are 
formed generally in shallow waters where the volume of the water 
has been evaporated down to such an extent that it is no longer capa- 
ble of holding the calcium carbonate in solution. The limestone will 
then precipitate out and if there are present sand grains, clay parti- 
cles, or, according to some authorities, gas bubbles, the carbonate will 
gather around these particles to fonn oolites, or, if larger than a pin 
head, pisolites. These two types of stone make up a thick, massive 
bed at the base of the Chattahoochee formation along the southern 
border of the State. This stone is of exceptional purity and is there- 
fore well suited for those uses which require a high grade of lime- 
stone. The stone is hard but not of sufficient toughness to make a 
first-class road metal or railroad ballast. 

Brecciatcd Limestone is made up of an aggregate of angular lime- 
stone fragments in a matrix of softer limestone. The only occurrence 
of this type of stone is in a thin bed in the upper part of the Chatta- 
hoochee formation, along the southern border of the State. Its value 
depends upon its composition and strength. 

Sandy or Arenaceous Limestone is one that was deposited near 
shore or where the current was strong enough to carry sand in sus- 
pension to the point where the calcium carbonate was being depos- 
ited. This stone is distributed throughout the Coastal Plain lime- 
stone regions. Its value depends upon its composition, hardness, 
and toughness. 

Marl is a term that is frequently misused by others than geolo- 
gists to indicate various types of clay and comparatively pure lime- 
stones, as well as true marls. The term has no definite meaning other 
than a calcareous material containing high percentages of sand or 
clay or both. The proportions may vary to a point where it would be 
preferable to call the material a sandy or argillaceous limestone or 
in the other direction a calcareous sand or clay. The calcium car- 
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bonate content may be, and frequently is, due to fossils. Marls are 
distributed throughout the limestone sections of south Georgia. 
Their principal value is for local agricultural uses. 

CLASSIFICATION ACCORDING TO COMPOSITION 

High-calcium Limestone. — Limestones which contain little or no 
magnesium carbonate and only a small percentage of impurities are 
known as high-calcium limestones. Upon being burned they make a 
lime which will give off a great deal of heat when slaked with water 
— hot lime. This type of stone is used very extensively in industrial 
chemical works where magnesium is detrimental to the object in 
view. It is also valuable for agricultural purposes. 

Magnesian Limestones contain varying percentages of magnesium 
carbonate up to the theoretical percentage of dolomite. These lime- 
stones are used for the manufacture of lime, in industrial chemical 
works, and as a soil corrective. 

Dolomite is the double carbonate of calcium and magnesium con- 
taining 54.35 per cent calcium carbonate and 45.65 per cent magne- 
sium carbonate, when pure. In common usage any high-magnesian 
limestone is called dolomite. 

Argillaceous Limestone is one containing a relatively large per- 
centage of clayey matter but not sufficient to be called a marl. It is 
formed in still waters where the current from the land streams is 
strong enough to bring the clay particles in suspension and then de- 
posit them when the still water is reached. This stone is suitable 
for local agricultural uses when the carbonate content is not too low 
and for the manufacture of hydraulic limes and cements. 

Arenaceous or Siliceous Limestones are those which contain silica 
in one or more of its several forms. The silica may be present as 
spicules of sponges or from other organic sources, as sand grains or 
finely divided siliceous material. The first mentioned stone is formed 
similarly to other fossiliferous stones while those containing sand 
grains were deposited near shore. The last mentioned are formed 
under the same conditions as argillaceous limestones. 



PART II. 

DETAILED DESCRIPTION OF CALCAREOUS DEPOSITS 

BY COUNTIES 

LIMESTONE AND MABL 
BUBKB COUNTY 

Practically the whole of the upland of Burke Ck>unty is covered 
by red and mottled argillaceous sands, while limestones and marls 
are exposed along the Savannah River and its larger tributaries. In 
the report on the Geology of the Coastal Plain of Georgia by Veatch 
and Stephenson, these deposits are correlated with. the Claiborne 
group; in this report they are classed as undifferentiated Upper 
Eocene. 

The topography is rolling over the greater portion of the county, 
with steep, comparatively high hills along the principal streams. 

W. L. Morris Place (map locality Bu-1). — An exposure of green- 
ish, glauconitic, fossiliferous, arenaceous marl occurs in the bed of 
McBean Creek on the W. L. Morris place, 5 miles south of Elwood, 
overlain by several feet of unconsolidated yellow sand. This expos- 
ure is at the base of an escarpment which has a 40 per cent slope and 
reaches an elevation of 40 feet above the creek bed. A sample of the 
marl shows the following chemical analysis:^ 

Analysis of Marl Sample from W. L. Morris Place, McBean Creek 

(Sample No. 113) 

Soda (Na,0) 16 

Potash (K,0) 12 

Lime (CaO) 40.84 

Magnesia (MgO) 46 

Alumina (A1,0,) 
Ferric oxide (FejO, 

Phosphorus pentoxide (PsO,) .30 

SiUca (SiO,) and insoluble 16.12 

Undetermined 37.94 

Total 100.00 

^ All analyses in this report were made by Dr. Edgar Everhart, unless otherwise stated. 
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Calcium carbonate (CaCO,) 73.04 

Magnesium carbonate (MgOOa) .96 

Total carbonates 74.00 

The position of this deposit beneath the bed of the creek, is such 
that it could not be worked profitably even though the stone was of 
much higher grade, except where a small quantity of the material is 
desired for local agricultural uses. 

E. C. Lanier Place (map locality Bu-2). — There are several expos- 
ures of limestone on a low ridge or terrace which extends northward 
from the foot of the steep escarpment on the south side of McBean 
Creek. The deposit is on the property of E. C. Lanier, 3 miles up 
McBean Creek from the Central of Georgia railroad tressel. Years 
ago this stone was quarried, burned and used for building purposes. 
The old kiln built of the limestone is still intact. The pits show the 
only exposures of the stone at the present time. 

The limestone is medium hard, cream colored and arenaceous. It 
contains numerous species of very poorly preserved fossils. A sam- 
ple shows the following analysis : 

Analysis of Sample from E. C. Lanier Place, Burke County 

(Sample No. 110) 

Soda (Na,0) 20 

Potash (K,0) 21 

Lime (CaO) 43.02 

Magnesia (MgO) 42 

Alumina (AljO,) ) 

Ferric oiide (Fe,0,) \ ^'^^ 

Phosphorus pentoxide (PtO,) .25 

Silica (SiO,) and insoluble 10.53 

Undetermined 43.59 

Total 100.00 

Calcium carbonate (CaCO.) 76.90 

Magnesium carbonate (MgCOs) .90 

Total carbonates 77.80 
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m 

This deposit occurs in a low ridge about 300 feet long and 200 feet 
wide, slightly more than an acre. It has a height of 12 feet with 
limestone exposed from 3 feet above the bottom land to the surface 
of the ridge. The overburden is only a few inches. It is probable 
that prospecting would prove up the limestone in similar and larger 
terraces which occur along the base of the main creek escarpment. 

The low carbonate content, the distance from means of transpor- 
tation, and the apparent small quantity of stone, seriously interferes 
with the deposits from becoming of commercial importance. It is, 
however, a valuable stone for local agricultural uses. 

Newton Palmer Place (map locality Bu-3), — Exposures of lime- 
stone occur in the escarpment along the south side of McBean Greek 
just west of the Central of Georgia Railway on the Newton Palmer 
property. A complete section of the different strata could not be 
seen, but the following seems to be fairly representative: 

Section on Newton Palmer Property, McBean Creek, West Side of 

Central of Georgia Railway, Burke County 

Feet 

6. Concealed, sandy soil on top of hill 34 

5. Soft, white, argillaceous, *' rotten'' limestone 7 

4. Medium hard, highly fossiliferous limestone; fossils 

poorly preserved .' 2 

3. Soft, ** rotten" to consolidated, cream colored, ar- 
gillaceous limestone 45 

Swamp level. 

2. Blue, glauconitic, fullers earth -like clay 6 

1. Hard, arenaceous, fossiliferous limestone 2 

0. Creek bed 

96 
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Samples for analyses show the following chemical composition 
Analyses of Limestone Samples from Newton Palmer Property 



Sample No 


107 


108 






Soda (Na,0) 


.17 

.17 

45.62 

1.66 

.38 

.04 
14.35 
37.61 


.15 


Potash (K,0) 


.02 


Lime (CaO) 


47.52 


Maflrnesia TMtK)) 


.28 


Alumina (AlxO,) i 


1.44 


Ferric oxide (Fe,Oa) ( 

PhoBohoruB Dentoxide ^P«0«) 


.04 


Silica rSiO,^ and insoluble 


12.41 


Undetermined 


38.14 







Total 


100.00 

81.50 
.80 


100.00 ' 


Calcium carbonate (CaCO«^ 


84.92 


Magnesium carbonate (MgCO,) 


.58 


Total carbonates 


82.30 


85.50 







Sample No. 107 was taken from beds 5 and 6 of the section. Sample No. 108 
was taken from the lower 20 feet of bed 3. More general samples could not be se- 
cured, due to the incompleteness and weathered condition of most of the exposures. 



This deposit probably belongs to the upper portion of the Clai- 
borne group. The dip of the strata could not be determined, but 
they are apparently practically level, or dip slightly to the southeast. 

These exposures extend along the lower half of this high escarp- 
ment for a distance of nearly one-half mile, beginning 200 yards west 
of the railroad and extending westward. An average profile of the 
escarpment for this distance shows a 50 per cent slope with the lime- 
stone occurring from the base to 54 feet above. There is from 1 to 2 
feet of soil and humus over the limestone under the slope. Taking 
the figures given in this paragraph into consideration there is in the 
escarpment a body of limestone under a 1- to 2-foot overburden which 
has a triangular cross section with the vertical side 54 feet high and 
the base 110 feet long. This body is near one-half mile in length. 
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These dimensions are merely estimates and are onlj intended to 
give an idea of the probable workable extent of the limestone deposit. 
Natural drainage would be retained within the lower limit given. 

The chemical analyses show rather low-grade limestones which, 
however, are well adapted to agricultural uses. The railroad being 
within 200 yards of the deposit increases its value to a great extent. 
However, the comparative low grade of the stone will prevent its be- 
ing shipped great distances, due to the inert material upon which 
freight charges must be paid. 

As mentioned in the above sectional description of the limestone 
it is very soft. The rotten stone can be excavated with a shovel, while 
the harder material can be dug with a pick. This will eliminate the 
cost of drilling and blasting and preliminary crushing and greatly 
increase the capacity of the pulverizer. In fact, the softer material 
which makes up a large percentage of the surface of the stone at 
least, is in such a state of fineness that it may be applied to the soil 
without being further pulverized. 

Evans-Miller Pluce (map locality BU'4), — An exposure of soft, 
rotten, argillaceous limestone overlying medium soft, white, fossil- 
iferous limestone occurs on the Evans-Miller property, on the south 
side of McBean Creek, three-fourths mile up-stream from the Augusta- 
Savannah highway. The soft, rotten strata are exposed in a vertical 
space for 14 feet while 3 feet of the fossiliferous stone underlies it. 
Red argillaceous sand immediately overlies the limestone for 12 feet, 
while the face of the escarpment is covered with soil from this point 
to the top, a height of 45 feet. 
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Samples of the limestone of the two strata show the following 
chemical composition : 

Analyses of Samples from the Evans-Miller Place, Burke County 



Sample No 


Ill 

• 


112 


Soda (Na,0) 


.19 

.17 

47.12 

.46 

1.78 

.12 
11.73 
38.43 


.04 


Potash (K,0) 


.18 


Lime (CaO) 


39.02 


Magnesia (McO) 


.44 


Alumina (AlsO.) ] 

Ferric oxide (Fe,0,) j ... 

PhosDhorus Dentoxide TP^O.^ 


2.20 
1.84 


Silica rSiO,> and insoluble 


25.29 


Undetermined 


30.99 






Total 


100.00 

84.20 
1.00 


100.00 


Calcium carbonate (CaCOa) 

Magnesium carbonate (MgOO,) 


69.62 
.90 


Total carbonates 


85.20 


70.52 







Sample No. Ill is from lower and sample No. 112 from upper limestone bed. 

This deposit is a continuation of that on the Palmer place, 2 miles 
west, (see the above locality description) which is probably of Clai- 
borne age. 

This exposure occurs at the base of a practically vertical escarp- 
ment and on account of the heavy overburden is not economically 
workable. Up- and down-stream from this deposit the escarpment 
slope is gentle and it is quite probable that there are workable de- 
posits contained therein. The impure quality of the upper bed is 
such that the deposit is of little or no commercial value, however, 
the stone is so easily worked that it could be used very profitably for 
local agricultural purposes. The soft stone in its rotten condition 
can be readily worked with a shovel and is so finely divided that it 
should give excellent results without being further pulverized. 
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M. H. Jjshur Property (map locality Bu-^)- — Small exposures of 
this rotten arenaceous limestone occur on the M. H. Ushur place along 
the Eiver road on the south side of McBean Greek, one-half mile east 
of McBean Station. These outcrops are in small washes and road 
cuts at the foot of a steep escarpment. The immediate overburden of 
the limestone is 1 to 3 feet of soil and humus. 

The deposit is of little commercial value, except locally, due to the 
comparative small quantities under light overburden and the distance 
from means of transportatiidn. The rotten stone is in such a state of 
pulverization that it can be worked and applied to the soil without 
grinding. 

James Moblcy Property (map locality Bu-5), — A 6-foot exposure 
of soft, arenaceous, fossiliferous limestone occurs on the James Mob- 
ley place, 21/2 miles east of Shell Bluff post office and one-half mile 
east of the old Mobley residence. A sample of the material shows the 
following analysis : 

Analysis of Sample from James Mobley Pl<ice 

(Sample No. 109) 

Soda (NmO) 13 

Potash (K,0) 16 

Lime (CaO) 41.72 

Magnesia (MgO) 27 

Alumina (AlA) ) 2 02 
Ferric oxide (Fe,0,) j 

Phosphorus pentoxide (PjOb) .06 

Silica (SiO,) and insoluble 21.38 

Undetermined 34.26 

Total 100.00 

Calcium carbonate (CaCO.) 74.40 

Magnesium carbonate (MgCO,) .60 

Total carbonates 75.00 
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The material is lithologically similar to the rotten limestone 
along McBean Greek and is probably at the same horizon, in the Clai- 
borne group. 

The exposure is in the face of a long excavation along the base of 
an escarpment of Mineral Spring Branch. The escarpment face is 
rather steep and if the top of the exposure is the top of the limestone 
bed the overburden will be prohibitive a few feet back from the foot 
of the escarpment. Considerable quantities of the limestone could 
be worked along the lower edge of the escarpment, but not sufficient 
quantities to make the deposit of value except for local use. Also, 
the quality and distance from means of transportation prevent its 
being of commercial importance. 

Shell Bluff (map locality Bu-G). — On the Savannah River, 40 
miles below Augusta, is one of the classic exposures of the Georgia 
Coastal Plain. The strata exposed have been studied and described 
by various geologists within the past century. A hasty examination 
of the strata was made, during the field work, for this report, for eco- 
nomic rather than stratigraphic purposes. The following section is 
descriptive of the strata exposed : 

Section of Shell Bluff, Savannah River, 40 miles heloio Augusta 

Feet 
6. CoTered with soil and humus; reddish claj sand 

exposed near top 100 

5. Botteuy arenaceous limestone 22 

4. 80ft, arenaceous limestone; fossiliferous near top. . 8V^ 

3. Soft, fossiliferous, arenaceous limestone 6 

2. Botten, cream colored, arenaceous limestone 9 

1. Fossiliferous limestone; fossils hard, matrix soft. . . IV^ 
Biver level 

147 

The exposures of the strata are rather poor, making it necessary 
to work for some distance along the bluff in order to complete the 
section. 
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Samples of the stone show the following analyses: 

Analyses of Samples fr^m Shell Bluff, Savannah River 



Sample No 


114 


115 






Soda (Na,0) 


.18 

.16 

44.44 

.23 

.90 

.10 
17.68 
36.31 


.15 


Potash (K,0) 


.14 


Lime (CaO) 


48.82 


MafiTi^sia f MsrO) 


.32 


Alumina (AUO,) ] 

Ferric oxide (FejO,) j 

PhoBDhorus Dentoxide ( P^O- ) 


1.32 
.28 


Silica (SiO*^ and insoluble 


10.40 


Undetermined 


38.67 






Total . .\ 


100.00 

79.34 
.46 


100.00 


Calcium carbonate (CaCO,) 

Magnesium carbonate (MgCO,) 


87.12 
.68 


Total carbonates 


79.80 


87.80 







Sample No. 114 was taken from 8 to 22 feet above the water and sample No. 115 
from 22 to 47 feet above the water. 



Dr. T. Wayland Vaughan has made a study of the Shell Bluflf 
strata within recent years and places the limestone strata given in 
the above section in the Claiborne formation.* 

Shell Bluff has a river frontage of more than 1000 feet, with the 
face of the bluff very steep. The limestone strata, which are largely 
covered by soil and humus, extend from the river surface to 47 feet 
above. There is no point where the overburden on the top of the 
limestone is light, hence only the stone along the face could be worked. 

The nearest railroad is some 15 miles to the east, and, as a conse- 
quence, the only method of transporting the limestone would be by 
water. A wagon road could be built to the deposit, but owing to the 
steep face of the bluff it would be rather expensive. 



^Geology of the Coastal Plain of Georgia: Bull. Ga. Geol. Survey, No. 26, 1911» 
p. 244. 
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The stone is of low grade, but, owing to its softness which makes 
it very cheaply worked, it could probably be used profitably for local 
agricultural purposes. 

Utley Point Bluff (map locality Bu-l). — Limestone strata are ex- 
posed in Utley Point Bluff on the Savannah Biver one-half mile be- 
low Hancock Landing. The limestone is somewhat similar to that 
exposed in Shell Bluff 12 miles up-stream. See the foregoing local- 
ity description. The following section is descriptive of the strata 
exposed: 

Section at Utley Point Bluff, Savannah River 

Feet 
8. Mainly covered, a 6-foot bed of arenaceous lime- 
stone is exposed 50 feet above the river; large 

oyster shells overlie this bed 100 

7. Hard, fossiliferous, glauconitic, arenaceous lime- 
stone 12V({ 

6. Hard, fine grained, compact, dove colored limestone. 1 
5. Greenish gray laminated calcareous fullers earth ... V^ 

4. Ash colored, calcareous sand 1 V^ 

3. Fine grained, white, argillaceous limestone % 

2. Gray, calcareous sand 4 

1. Talus 7 

River 

127 

A sample for analysis was taken from Bed No. 7, which gave the 
following results: 

Analysis of Limestone Sample from Utley Point Bluff, Savannah 

River (Sample No, 116) 

Soda (Na^O) 14 

Potash (IL.O) 08 

Lime (CaO) 47,82 

Magnesia (MgO) .24 

Alumina (A1,0,) ) 2 64 
Ferric oxide (Fe,0,) j 

Phosphorus pentoxide (PiO,) .10 

Silica (SiO,) and insoluble 9.98 

Undetermined 39.00 

Total 100.00 
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Calcium carbonate (GaGO«) 85.40 

Magnesium carbonate (MgCO,) .50 

Total carbonates 85.90 

The strata here expoRed are considered to belong to the Claiborne 
group. The only workable part of the limestone exposed is in a small 
shelf, covering one-half acre, of bed 7 of the above section. The only 
practicable means of transpoiiiation is the river. The nearest rail- 
road is some 15 miles and the bluff face is so steep that a wagon 
road would be very expensive to construct. The quantity of the stone 
is so small that a plant to supply more than a very limited demand 
would soon exhaust the available supply. 

Blue Bluff (map locality Bu-S), — A bluish, massive bedded, shell 
marl outcrops at the lower 15 feet of Blue Bluff on the Savannah 
Biver, 2 miles below Hancock landing. Fossiliferous sand and clay 
overlie the marl for a thickness of 20 feet. From this point to the 
top of the hill, 75 feet above, the strata are concealed, but the roots 
of trees, which have been blown down, show red, argillaceous sand. 

There is no workable material here, due to the low calcium car- 
bonate content and the position under heavy overburden. However, 
a sample for analysis was taken from the lower marl bed. 

Analysis of Marl Sample from Blue Bluff, Savannah River 

(Sample No. Ill) 

Soda (NaaO) 32 

Potash (K,0) 27 

Lime (CaO) 31.04 

Magnesia (MgO) 29 

Alumina (A1,0,) | „ -o 

Ferric oxide (Fe,0,) | 

Phosphorus pentoxide (PjOa) .08 

Silica (SiO-) and insoluble 35.00 

Undetermined 30.28 

Total 100.00 

Calcium carbonate (CaCOt) 55.50 

Magnesium carbonate (MgCX)s) >60 

Total carbonates 56.10 
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There are several other bluffs farther down-stream which show 
exposures of limestones and marls, but none are of economic impor- 
tance. All of the exposures of strata in place have been studied by 
Yeatch and Stephenson and the results published.^ 

SCRBVBN COUNTY 

All of Screven County with the exception of narrow strips along 
its main creeks and the Savannah River, is covered by sands and clays 
of the Altamaha formation. Numerous limesinks dot the northern 
portion of the county which, together with the long leaf pine, sandy 
soil with yellow or red clay-sand subsoil and rolling topography, 
gives it a very similar appearance to those regions in south and south- 
west Georgia immediately underlain by the Chattahoochee and Alum 
Bluff formations. 

Limestones of Oligocene age outcrop in several localities along 
Beaver Dam and Briar creeks in the northern portion of the county. 
These exposures are described briefly as follows: 

Jno, Reddick Place (map locality 8-1), — Exposures of limestone 
occur on the John Eeddick property, 1 mile northwest of Beddick's 
store and 6 miles northeast of Sylvania, near old Jacksonboro. The 
best exposure is the face of an old quarry near Beaver Dam Creek, 
one-fourth mile south of Blue Spring. Other outcrops are in the 
creek and spring. The following section is descriptive of the strata : 

Section of Quarry on John Reddick Place, Screven County 

Feet 

3. Soil and humus and unexposed overburden 27 

2. Soft, white, granular limestone 6 

1. Medium soft, white, granular, fossiliferous limestone 10 



43 



The fossils of bed No. 1 are very poorly preserved and could not 
be determined. A sample taken from the entire quarry face shows 



> Veatch, Otto, and Stephenson, L. W., Geology of the Coastal Plain of Georgia : 
Bull. Ga. Geol. Surrey, No. 26, 1911, pp. 243-251. 
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the following analysis: 

Analysis of Limestone Sample from Reddick Place, near Jacksonharf> 

(Sample \o. US) 

Soda (Na,0) ^^^ 

Potash (K,0) -^^ 

Lime (CaO) ^^'^^ 

Magnesia (M^) ■^'^ 

Alumina (AUO.) ) 42 

Ferric oxide (FejO,) ^ 

Phosphorus pentoxide ( PA) '^^ 

Silica (SiO,) and insoluble * ^-^^ 

, Undetermined ^^'^^ 

Total ^^^'^^ 

Calcium carbonate (OaCO,) ^2.26 

Magnesium carbonate (MgCO,) -30 

Total carbonates 92.56 

Dr. T. Wayland Vaughan visited this locality in VM2 and from 
the collection of fossils obtained he decided that the limestone was 
of Vicksburg age ( Oligocene ) . The strata are evidently in their orig- 
inal position, dipping very slightly to the southeast. 

The exposui-e under discussion occurs in a hillside quarry in the 
escarpment on the south side of Beaver Dam Creek. The quarry face 
is about 50 feet long and 15 feet high. At this height the limestone 
and soil overburden meet. The overburden reaches an apparent 
thickness of 27 feet some 51) or 75 feet back from the quarry face. It 
is quite probable that the limestone occurs at a higher elevation in 
the hill than is indicated by the exposure. The escarpment is prac- 
tically continuous along Beaver Dam and Briar ci-eeks and it is quite 
T)OS.sible that prosi)ecting would show up other deposits. 

This deposit is about 6 miles from the nearest point on a railroad, 
but quite a large territory in the immediate vicinity of the exposure 
inav be supplied with agi'icultural limestone if the deposit can be 
economically worked, which depends largely upon the thickness of 
the overburden. 



DESCRIPTION OF CALCAREOUS DEPOSITS 57 

This quarr>' was, according to Jack Beddick, worked before the 
Civil war, the stone being burned for lime, which was used for build- 
ing purposes. One-fourth mile north of this old quarry, 2 or 3 feet of 
limestone is exposed in Blue Spring. The stone is the same as in the 
base of the quarry. 

Haddocks Landing (map locality 8-2). — At Haddocks Landing 
on Briar Creek, l^^ miles northeast of Beddick's store there is an ex- 
posure of several feet of limestone at the water's edge. This is a 
medium hard, pinkish, fossiliferous limestone similar, lithologically, 
to an outcrop in Spring Creek, Decatur County, 5 miles south of 
Brinson. The stone is at the foot of a steep, high escarpment. An 
old kiln on top of this hill is said to have been used in burning small 
quantities of stone from the deposit at the foot of the bluff. 

WASHINGTON COUNTY 

m 

Washington County is overlain mainly by red and mottled argil- 
laceous sand. Fossiliferous flint and fullers earth are exposed in the 
north central portion of the county and fullers earth and kaolin along 
Buck Creek and the Oconee Biver in the western portion. Limestone 
is exposed in several sinks and along the streams between Sanders- 
ville and Tennille, near Sunhill, and in the escarpment of the Oconee 
Biver in the southwestern part of the county. 

The topography of the county is generally level to rolling with 
hills along Buck Creek and Oconee Biver. 

B. T. Ravclings Place (map locality Wl). — Soft to medium hard, 
granular, argillaceous limestone containing fossils is exposed in sev- 
eral small sinks and along the branches on the B. T. Bawlings prop- 
erty, one-half mile south of Sandersville on the west side of the new 
Tennille road. The best exposure is in a well-like sink, 50 yards west 
of the public road and a few feet north of the farm road. Here 14 
feet of limestone is visible, the lower part is rather hard while the 
upper part is somewhat softer. For 6 feet above the limestone the 
strata are covered. Above this there is a 2-foot ledge of sandstone 
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exposed with 6 or 8 feet of soil overljing. Qne-fonrth mile down- 
Btream, below a dam, cahtrareoos sandBtone nnderlies the limestone. 
The top of this sandstone is 25 feet below the top of the limestone at 
the sink near the road. At this exposure and at the 14-foot expos- 
ures in the sink, samples were taken for analyses, which gave the fol- 
lowing results: 

Analyses of Samples from B. T, Rawlings Place. One-half Mile South 

of Sandersville 



Sample No 


97 


98 






Soda (Na,0) 


trace 

trace 

52.00 

.04 


.08 


Potash (K.O) 


.08 


Lime (CaO) 


51.38 


Mafi'iiefria f MirO^ 


trftAA 


Alumina (A1,0,) 1 


1 

1.48 ' 1.28 


Ferric oxide (Fe,0,) | 





Phosphorus pentoxide (PsO^) 
Silica (SiOj) and insoluble, 
Undetermined 



Total 



Calcium carbonate (CaCO,) 



trace 

5.23 

41.25 

100.00 

93.00 



.03 

6.59 

40.56 

100.00 

91.70 



Sample No. 97 was taken from the 14-foot exposure at the sink, and sample No. 
98 from the 5-foot exposures below the dam. 

This limestone was correlated with the Claiborne formation by 
Veatch and Stephenson in their report on the Geology of the Ck>astal 
Plain of Georgia. This, however, seems to be doubtful, according to 
the information gathered during the field work for this report. The 
exposures are not sufficiently extensive to determine the dip of the 
strata ; however, it is probably a few feet per mile to the southeast. 

The Sketch map (Fig. 1) will serve to give an idea of the extent 
and conditions under which the deposit occurs. At A there is a 14- 
foot exposure of limestone in a sink. Running west from the bottom 
of the sink there is a subterranean stream channel which is said to 
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have been passable at one time for several hundred feet. Fifty feet 
southeast of this sink the farm road passes over a small area of 
limestone, at B. Surrounding this exposure there is a practically 
level area of about one-half acre. Fifty feet west the limestone is 
again exposed in a well-like sink for a thickness of 10 feet. At C is 
a third exposure with a thickness of 8 feet. The immediate overbur- 
den surrounding the 4 exposures mentioned in this paragraph is 
about 1 foot. Going northwest up the side of the escarpment as in- 
dicated by the contour lines on the sketch the overburden will, of 
course, get heavy. 

Some 500 feet west of the above group of exposures the limestone 
is exposed in a small spring, I). This exposure is H feet lower than 
the base of the exposure A. Hence, the limestone should occur in the 
escarpment just west of the spring at least 17 feet above the level of 
the spring. It is exposed in a sink 25 feet west of D and 9 feet 
above, under 1 foot of soil and humus. Between C and D on the 
gentle slope of the escarpment there are no exposures, but prospect- 
ing would probably show limestone a foot or two beneath the sur- 
face. No limestone is visible in the escarpments west of D or south 
across the branch. 

Exposures occur in the southern escarpment of the branch below 
the dam, one-fourth mile west of A. The base of the limestone here 
is about 11 feet below the base at A, therefore the bed has a probable 
thickness of about 25 feet. 

These deposits could l)e worked to the level of the branch and nat- 
ural drainage retained. The Augusta Southern Railroad is about 
one-half mile east of the deposits. 

It is seen from the above discussion and the sketch that the quan- 
tity of available limestone in this deposit is not great and that it is 
located some distance from means of transportation. However, the 
fair quality of the stone, as seen from analyses, and the. ease with 
which it can be worked, being soft and with light overburden, should 
make it of considerable importance for local agricultural uses. 
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Wall and Pittman Properties (map locality W-2). — Exposures of 
medium hard, fossiliferous limestones occur along several small 
branches in deep ravines on the Wall and Pittman properties, 2 miles 
northwest of Tennille and 2 miles south of Sandersville. None of 
these outcrops exceed 4 or 5 feet in thickness, but they can be traced 
for some distance along the streams. They lie at the foot of very 
steep escarpments. The overburden on all of these exposures is too 
great to allow economic exploitation. However, it is possible that 
there are other deposits in this section which could be worked eco- 
nomicallv for local use. 

C. D. Thigpen Property (map locality W-S). — There is a small 
exposure of limestone at the foot of a steep escarpment in and near a 
small pit on the C. D. Thigpen property, one^ighth mile southeast of 
Sunhill Station. The following section is here exposed : 

Section on Thigpen Property, Sunhill, Washington County 

Feet 

5. Red argillaceous sand 10 

4. Medium grained, white sand grading into yellow sand 5 

3. White, calcareous clay 2 

2. Arenaceous limestone or calcareous sandstone 3 

1. Hard, white, compact, partly crystalline limestone. . 9 

29 

The limestone exposed in bed No. 1 of the above section has a com- 
pact, uniform texture and an irregular fracture. The stone is hard, 
but not tough. A sample of the stone from the upper 6 feet of the 
bed shows the following analysis : 

Analysis of Sample from Sunhill 
(Sample No. 17) 

Soda (Na,0) 04 

Potash (K,0) 10 

Lime (CaO) 52.85 

Magnesia (MgO) 04 

Alumina (AljO,) | gg 

Ferric oxide ( FejO^) ) 

Phosphorus pentoxide (PiOj) ,^*9^ 
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Silica (SiO,) and insolnble 3.78 

Undetermined 42.29 

Total 100.00 

Calcium carbonate (GaCO,) 94.35 

According to Veatch and Stephenson this limestone bed belongs 
to the Claiborne group. It occurs here at the base of a low plateau 
rising about 40 feet above the creek beds. The only fossils seen were 
two species of a small delicate pecten radially ribbed. No data as to 
the dip of the beds could be secured, but they probably dip slightly to 
the southeast. The limestone is inmiediately overlain, apparently 
conformably, by white sands and clays with red sands and mottled 
arenaceous clays topping the plateau. The total thickness of lime- 
stone exposed in or near this quarry is 9 feet, only 3 feet of which, 
however, is shown in the quarry. Another 3 feet is exposed in a 
spring a few feet to the west while the upper 3 feet is exposed in the 
face of the escarpment. None of the exposures are more than a few 
feet in length. This limestone is in the horizon of the gentle sloping 
south and east sides of the escarpment, but no more exposures occur. 

It is seen from the section above that the limestone bed in the 
escarpment is covered by 20 feet of overburden. This overburden is 
much too heavy to allow economic working unless the stratum of 
limestone is of much greater thickness than that exposed. Drilling 
is necessary to determine this thickners. A spring 25 feet from the 
foot of the bluff shows the overburden to be 2 feet and it is possible 
that this thickness continues almost to the creek, 100 feet north. 
This flat along the foot of the ridge continues for some distance down 
the creek, but the steep escarpment is only 250 feet,, west to east. 
Prospect pits are necessary to determine the overburden in this bot- 
tom and the gentle slopes on the east and south sides of the ridge. 

The analysis shows a high-calcium limestone carrying small per- 
centages of potash and phosphate, all of which go to make it an ex- 
cellent stone for agricultural purposes. The stone is hard and would 
not be easily powdered in handling after being burned, which, to- 
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gether with its high calcium oxide would make it a fair material for 
the manufacture of lime for building purposes. It would also make 
a good aggregate for concrete and road metal. 

Northington Place (map locality W-4), — Limestone is exposed on 
the Northington place, 2 miles south of Oconee and 1 mile east of the 
Oconee River. The outcrop occurs in a well-like sink at the foot of 
the second river terrace escarpment, which is about 1 tnile east of 
the river at this point. The exposure is in such a position in the sink 
that no sample for analysis could be secured. The stone is hard and 
white and very similar to that at Sunhill. White to yellow sand 
overlies the limestone. A complete section could not be made, but it 
is apparently very similar to that at Sunhill, given in the preceding 
locality description. 

JOHNSON COUNTY 

Johnson County is largely within the terranes of Oligocene and 
later formations with a narrow belt along the Oconee River in which 
Eocene strata are exposed. The only known exposure of limestone 
occurs at Wring Jaw Landing. 

Wring Jaw Landing. — McCallie^ has furnished the following sec- 
tion, descriptive of the strata exposed in the bluff at Wring Jaw 
Landing on Oconee River, 2 miles west of Kittrells. 

Section at Wring Jaw Landing 

Jackson group. Feet 

8. Massive, red, sandy clay 8 

7. Stratified, red, sandy clay 8 

6. Bluish, lignitic clay 8 

5. White and yellow sands 4 

4. Bluish clay with fossil leaves 4 

3. Hard, glauconitic limestone, fossiliferous 8 

2. Bluish clay with fossil shells 2 

1. Soft glauconitic limestone or marl 

No analyses of the limestone and marl of this section are available. 



^ Qpology of the Coastal Plain of Georgia : Bull. Oa. Oeol. Survey, No. 26, pp. 305-306. 
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WILKINSON COUNTY 

WilkinsoD Coonfy is withiD the terranes of Lower Cretaceous, 
Claiborne and Jackson groups. The surface is composed mainly 
of red, clayey sands. No exposures of limestone within the county 
are known and but few outcrops of marl. 

Toomshoro. — H. K. Shearer has furnished the following section 
of exposures on the property of Dr. N. T. Carswell, 3 miles west of 
Toomsboro, near the Central of Georgia Kailway. 

Section on Carstcell Property, near Toomshoro 

Eoeene. Peet 

5. Beeidual red sands cap the high hills. 
Jackson group. 

4. Fullers earth 10-|- 

3. Hard, and soft, yellow, argillaceous, Bryozoan marl. . 20+ 
Unconformity. 
Lower Crectaceous. 
2. Bauxite lenses. 
1. Kaolin and kaolinic sands. 

No analysis of this marl by the Survey is available but it is said 
to contain from 45 to 50 per cent calcium carbonate. Other expos- 
ures of marls similar to this one occur in the county, according to 
Shearer. 

BLECKLEY COUNTY 

The limestone exposures of Bleckley County are confined to a 
narrow belt along the extreme northern boundary, being the south- 
ern extension of the Jackson limestone in Twiggs County. The prin- 
cipal, stone is a soft, white, porous, friable limestone composed al- 
most entirely of fossils. Slightly harder limestone of the same char- 
acter and hard, white to pinkish, partly crystalline, fossiliferous 
limestone, together with cream colored or blue fullers earth and vari- 
colored argillaceous sands and flint, overlie the lower limestone bed 
in the order named. The general section is given in the locality de- 
scriptions below. 
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The main limestone beds, the lowest and the one overlying, are 
comparatively pure, soft, friable, and easily worked. As in Houston 
and Twiggs counties the exposures occur along the base of the escarp- 
ments, in steep bluffs and as low ridges and terraces. 

Weatherly Place (map locality Bl-1), — An exposure of Jackson 
limestone occurs in the steep escarpment on the east side of Shell- 
stone Creek, one-half mile southeast of the public road, 1^4 niiles east 
of Ainslie Station. The following section is exposed at this point : 

Section East Bank of Shellstone Creek, near Ainslie Station 

Oligocone(f) Feet 

6. Bed argillaceous sands to top of escarpment. There 
is no sharp line of contact between this and under- 
lying bed. 
£ocene. 

Jackson group. 

5. Cream colored fullers earth with some sand 20 

4. Hard, pinkish, partly crystalline limestone; fossili- 

f erous, Turritella most prominent 1 

3. Medium hard, white, porous limestone. Fossils 

numerous 5 

2. Soft, white, porous, friable limestone, highly fossil- 

iferous 15 

1. Creek bottom land 3 

A sample from a weathered exposure of the lower limestone bed 
shows the following analysis: 

Analysis of Sample from Weatherly Place 

(Sample No. 2-B) 

Soda (Na,0) trace 

Potash (K,0) • trace 

Lime (CaO) 52.34 

Magnesia (MgO) 12 

Alumina (AljO,) V ^^ 

Ferric oxide (FcaOa) j 

Phosphorus pentoxide (PjOa) trace 

Silica (SiO,) and insoluble 4.69 

Undetermined 41.87 

Total 100.00 
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Calcium carbonate (CaCO,) 93.44 

Magnesium carbonate (MgCOx) .26 



Total carbonates 93.70 

The residue, insoluble in hydrochloric acid^ consists of clay, clear 
quartz grains .1 to .3 mm. in diameter and siliceous and glauconitic 
casts of Bryozoa about .1 mm. in diameter and .5 to .8 mm. long 

The escarpment, in which the above section occurs, has a slope of 
about 30^ from the foot to the upper limit of the fullers earth, bed 5 
of the section. This means that the overburden of clay on the lime- 
stone is too heavy to allow economic working. The bluff has an ex- 
tent of 600 feet northeast and southwest. Prospecting on the more 
gentte slopes adjacent to the bluff would possibly prove up a work- 
able deposit of limestone, but even if this be the case the distance 
from a railroad, 1^4 miles, is too great for the deposit to be of eco- 
nomic importance except for local use. 

Ainslie Station (map locality Bl-2), — On the E. B. Weatherly 
place, in the northwestern part of Bleckley County, limestone de- 
posits occur in two low ridges or benches extending westward from the 
foot of a high escarpment, 200 yards east of Ainslie Station. The prin- 
cipal limestone is soft, white, porous, and friable, composed largely of 
Bryozoa, Orbitoides, and Pecten perplanus, A harder stone of the 
same general character, but containing a larger variety of fossils, is 
also present. The general section is as follows: 

Section at Ainslie Station, Bleckley County 

Feet 

4. Varicolored, argillaceous sand 15 

3. Cream colored, calcareous fullers earth 20 

2. Limestone 25 

1. Bottom land, black soil - 

60 

The similarity between this section and those given in above 
locality descriptions is quite marked. No sharp line of contact can 
be seen between the clay and the overlying sands. 
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The stone at these deposits is not visible in place, but as loose 
boulders and fragments covering the surface. By digging through a 
few inches of black soil, however, the solid limestone may be seen. 
.The larger of the deposits, 300 yards southeast of the station, covers 
an area of 5 acres, with a maximum thickness of 25 feet. The aver- 
age thickness is much less than here given, due to the gently sloping 
sides of the terrace. Continuing up the escarpment from the upper 
limit of limestone there is a gently sloping area covering 2 acres with 
an average of a 4-foot clay overburden. Beyond this area the escarp- 
ment is rather precipitous. 

Across a shallow valley 100 yards north of this deposit there is 
another spur covering l^/^ acres, with limestone on the surface as 
described above. The upper limit of the stone here is at the same 
elevation as in the deposit to the south, while the lower limit is ^ feet 
above, due probably to the meadow being higher at this point. This 
gives a maximum thickness of 20 feet of limestone with the average 
about half as great. The overburden consists of a few inches of soil 
and limestone fragments. Beginning at the top of this deposit there 
is a comparatively level tract of 5 acres with an average elevation of 
4 or 5 feet above the limestone. Farther east the escarpment face is 
steep. 

Other ridges similar to the above two occur along the escarpment 
within a distance of three-fourths mile, but no limestone is visible. 
Prospecting is necessary to determine the extent of the underlying 
limestone. 

J. T, Deese Property (map locality Bl-3), — Limestone occurs on 
the property of J. T. Deese, 10 miles north of Cochran. The expos- 
ures are along an escarpment on the southeast side of Shellstone 
Creek on land lots 204 and 217 of the 24th district of Bleckley 
County. The limestone has a stratigraphic thickness of 11 feet, the 
lower 6 feet of which is soft, very porous, cream colored and friable, 
composed almost entirely of Bryozoa and numerous Orbitoides, Pec- 
ten, Periarchus and other fossils. The upper 5 feet consists of a 
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harder stratum of fctone of the ffame general character* bnt contain- 
ing a much greater varietT of foraile. Overljing the limestone is a 
foot or two of soil. 

In the bed of a Kmall tributarr of Shellstone Creek« coming in 
from the fH>nth near the northeastern end of the limestone bluff, a 
30-foot bed of blue fullers earth-like clay is exposed immediately 
above the limestone. This material occurs at the same horizon in the 
formation as the cream colored clay just abore the limestone at other 
described localities in Bleckley, Twiggs and Houston counties. This 
exposure is comparatively fresh and unweathered, and is probably 
the original type of material from which the cream colored fullers 
earth was derived. 

A sample taken from the entire thickness of the limestone bed 
shows the following analysis: 

Analysis of Limestone Sample from the Deese Place 

(Sample No. 21) 

8oda (Na,0) trace 

Potash (K,0) trace 

Lime (CaO; -. 53.02 

Magnesia (MgO; trace 

Alumina (AlA) 1 2 24 
Ferric oxide ( FcjO, J \ 

PhosphoruB pentoxide (I%0.. ) .04 

Silica (SiO,) and insoluble 3.71 

Undetermined 40.99 

Total 100.00 

Calcium carbonate (CaCOj) 94.72 

The residue left from the solution of the limestone in hydro- 
chloric acid is corai)OKed of greenish glauconitic casts of Bryozoa 
and minute siliceous sponge-like casts. Quartz grains are scarce. 

The deposit is in the upper part of the lower limestone bed of the 
Jackson group. The outcrop gives no evidence of disturbances which 
have altered the original position of the strata. No joints apparently 
have been developed. 
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As mentioned in a preceding paragraph, the visible deposit has 
an average thickness of about 11 feet with a horizontal extent of 
about 1000 feet. The creek swamp is at the base of the outcrop while 
Shellstone Creek itself is 2 to 3 feet lower. This indicates that the 
entire thickness of the exposure may be worked and natural drainage 
retained. If the workings are sunk below the level of the creek, how- 
ever, mechanical means of drainage must be resorted to. 

The iomiediate overburden consists of 1 to 2 feet of soil. Extend 
ing southeastward from the edge of the escarpment there is a level 
area approximately 1000 feet wide. No exposures of stone occur 
over this area, hence no definite idea of the thickness of the overbur- 
den could be obtained. It is, however, probably not more than a very 
few feet, provided the strata dip only a few feet per mile to the south- 
east. Certain exposures of the continuation of this limestone bed in 
Twiggs and Houston counties show an average stratigraphic thick- 
ness of about 45 feet. There is every reason to believe that the de 
posit has about the same thickness in this locality. 

The stone is of excellent quality for agricultural purposes, but its 
physical character makes it unsuitable for most other uses. The dis- 
tance of the deposit from a railroad, about 3 miles, decreases its 
value as a conmiercial proposition. It is, however, admirably suited 
for development for local use. 

TWIGGS COUNTY 

The limestone exposures of Twiggs County occur at wide inter- 
vals throughout the entire county with the exception of a narrow 
strip down the Ocmulgee River, the western boundary, and along the 
creeks in the northern portion of the county. The most important 
variety is a soft, white to cream colored, very porous, friable lime- 
stone composed almost entirely of Bryozoa and numerous other fos- 
sils among which are Orbitoides, Echinoids, Pecten, Leda, Protocar- 
dia, and Corbula. The beds are frequently glauconitic. Immediately 
overlying this soft stone in the southern portion of the county is a 
hard, white to cream or pinkish colored, partly crystalline limestone 
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containing scattered fossils, the most prominent of which is Turri- 
tella. Analyses of various samples tak^i from the different expos- 
ures of the soft limestone show calcium carbonate contents varying 
from 80 to 97 per cent. 

The above limestone bed occurs at the base of the Jackson group 
and is made up of alternating layers of soft and slightly harder stone 
with no distinct bedding planes. The softer stone makes up the 
greater portion of the bed. The strata exposed are apparently in 
their original position, dipping slightly to the southeast. There are 
no outcrops in the county of sufficient extent parallel to the direc- 
tion of the dip to allow the determination of the slope of the beds. 
Exposures in the banks of the Ocmulgee River about 15 miles to the 
south show a dip of 8 to 12 feet per mile to the southeast. 

Immediately overlying the limestone is a bed of calcareous fullers 
earth from 45 to 90 feet thick, frequently containing thin layers of 
both original and apparently concretionary limestone. The clay is 
cream colored on its weathered surface and blue below the zone of 
weathering or the level of the ground water. Bed sands, mottled, 
arenaceous clays and flint, all probably residual of Oligocene forma- 
tions, overlie the clay and continue to the surface of the plateaus, 
which are frequently 200 feet above the limestone in the northern 
portion of the county. 

The topography of Twiggs County is comparatively rugged, hav- 
ing high, precipitous scarps and deep, narrow valleys. In the north- 
em portion of the county Cretaceous clays and sands lie along the 
base of the escarpments with the Jackson limestone and fullers earth 
overlying. The residual red and mottled argillaceous sands and flint 
of Oligocene age lie immediately above the Jackson strata and cap 
the ridges and plateaus. In the southern portion the limestone oc- 
curs at the base of the hills with the sands and flint overlying. 

The workable limestone deposits occur in creek bluffs and low 
ridges, benches and terraces which extend out from the foot of the 
escarpments. Up to the present time no development work has be^ 
done on the limestone of this county, although the material is ad- 
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mirably suited for use in agriculture, as may be seen from the an- 
alyses accompanying the following locality descriptions : 

Loice Wall Property (map locality T-1). — On the property of 
Lowe Wall, 2 miles southeast of Pikes Peak Station, there are sev- 
eral exposures of limestone near the western end of a low ridge, on 
the northeast side of the road, one-fourth mile southeast of the Adam 
Burkett residence. The best of these outcrops is in a 12-foot vertical 
face of a gully, on the north side of the ridge, 100 yards from the road. 
The stone is soft, white, friable, massive bedded limestone, composed 
almost entirely of Bryozoa with a few Pecten and Periarchus. A 
good exposure of the underlying stratum is not visible, but it seems 
to be sand. The tough, black, clay-soil on the ridge indicates the 
presence of fullers earth above the limestone. A comparison of the 
descriptions of the above exposure and those of the southern portions 
of Twiggs and Houston counties shows the close similarity between 
the materials. 

The other exposures around the end of this limestone ridge show 
the same type of stone, together with a harder stone containing fewer 
fossils. These outcrops conform to the general slope of the hillside. 
A sample of the stone from the gully shows the following analysis: 

Analysis of Limestone from Lowe Wall Property 

(Sample No. 101) 

Soda (Na,0) 15 

Potash (KjO) 08 

Lime (CaO) 48.72 

Magnesia (MgO) 20 

Alnmina (AljOa) ) ^ ^^ 

Ferric oxide (FeaO,) j 

Phosphorus pentozide (PaOs) .06 

Silica (SiO,) and insoluble 11.35 

Undetermined 38.28 

Total 100.00 

Calcium carbonate (CaCOa) 89.00 

Magnesium carbonate (MgCOa) .40 

Total carbonates 89.40 
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This limeBtone belongs to the Jackson group. The strata appar- 
ently occupy their original position, dipping slightly to the south- 
east. No joints have been developed. 

The outcrops of the stone on this ridge are not sufficiently exten- 
sive to give a conclusive idea of the character of the deposit. The 
maximum thickness exposed is 12 feet. Other exposures occur around 
the end of the ridge, conformable to the gentle slope. The base of the 
limestone exposed is above the bottom of the gully in which it occurs 
and is, therefore, above drainage level. 

The top of the hill, 150 feet east of the gully exposure, is 30 feet 
above the top of the stone, which indicates the thickness of overbur- 
den. On the south side of the ridge the slope is more gentle, there 
being an area of an acre or more upon which there is practically no 
overburden. The quality of the stone and the distance from a rail- 
road probably preclude it from being of commercial importance, ex- 
cept locally. 

Three Miles Southeast of Stony Creek Church' (map locality T-2). 
— ^There is a deposit of limestone 3 miles southeast of Stony Creek 
church near an old railroad right-of-way. The exposures occur in 
the sides of a gully 100 yards south of the right-of-way. The prin- 
cipal stone is the soft, white to cream colored, friable limestone com- 
posed almost entirely of Bryozoa with Pecten, Periarchus, and occa- 
sionally other fossils. The following section was observed at this 
exposure : 

Section S Miles Southeast of Stony Creek Church 

Jackson group. Feet 

3. Gray fullers earth overlain by tough, black clay -soil 6 
2. Soft, white, fossiliferous limestone containing thin, 

medium hard layers; lower 2 feet argillaceous... 16 

1. Argillaceous sand 2 



24 

The marked similarity between this section and those seen in the 
southern portions of Twiggs and Houston counties may be readily 
observed by comparison. A sample from the limestone bed shows the 
following analysis: 
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Analysis of Limestone Sample from 3 Miles Southeast of Stony 

Creek Church (Sample No. 102) 

Soda (Na,0) 28 

Potash (K,0) 14 

Lime (CaO) 44.08 

Magnesia (MgO) .46 

Alumina (AlA) | 2 20 
Ferric oxide (Fe,0,) j 

Phosphorus pentoxide (PjOj) .06 

Silica (SiO,) and insoluble 16.89 

Undetermined 35.89 

Total 100.00 

Calcium carbonate (CaCOj) 78.70 

Magnesium carbonate (MgCO,) .95 

Total carbonates 79.65 

These strata belong to the Jackson group. No disturbances of 
the original position of the strata seem to have taken place. 

The limestone outcrops continuously in a gully for a distance of 
150 yards, on the east side of which there is an area of about 4 acres 
underlain by the stone at a probable depth of 6 feet, but farther back 
from the exposure the overburden is much heavier. West of the 
gully a 3-acre area slopes very gently from 2 feet above the limestone 
to the base of the bed. The entire deposit is above drainage level. 

This deposit is at too great a distance from the railroad and the 
quantity of limestone under a light overburden is too small to be of 
conunercial value except for local agricultural use. The calcareous 
material can be very advantageously used in its present condition. 
The exposed stone can be easily worked with a pick and shovel and 
readily breaks down to a size suitable for agricultural use. 

One and One-fourth Miles South of Bond's Store (map locality 
T'S). — In a deep gully on the east side of the public highway, 1^4 
miles south of Bond's store, there is a 13-foot exposure of soft, white 
to cream colored, friable, massive bedded limestone of Jackson age 
composed almost entirely of Bryozoa with Pecten, Periarchus and 
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other fossils. Tellowiah fullers earth immediately oyerlies the lime- 
stone with red and mottled sands and clay-sands above to the top of 
the hilly which is about 100 feet above the limestone. The exact thick- 
ness of the fnllers earth conld not be determined, but it is at least 25 
feet. The elevation of the top of the limestone is 455 feet above sea 
level, according to aneroid barometer reading. This deposit is of 
little economic importance on account of the thickness of the over- 
burden. 

Wimherly Place (map locality T-Ii). — Jackson limestone is ex- 
posed in a creek escarpment known as Oak Ridge, 4 miles east of 
Adams Park on the property of Minter Wimberly. 

The exposure has a maximum thickness of 20 feet with 14 feet of 
massive, soft, white, porous, highly fossiliferous limestone at the base 
and 6 feet of slightly harder limestone of the same general character 
overlying. Both of these beds are slightly glauconitic. Fragments 
of hard, white crystalline limestone occur on and in the thin soil on 
top of the ridge. A sample taken from the lower bed shows the fol- 
lowing analysis : 

Analysis of Sample of Limestone from Wimherly Place 

(Sample No. 16) 

Soda (Na,0) 02 

Potash (K,0) 09 

Lime (CaO) 51.56 

Magnesia (MgO) 08 

Alumina (A1,0,) | - 

Ferric oxide (FcaO,) j 

Phosphorus pentoxide (PjOj) .08 

SiUca (SiO,) and insoluble 7.29 

Undetermined 39.74 

Total 100.00 

Calcium carbonate (CaCO.) 92.06 

The residue insoluble in hydrochloric acid consists of clear quarts 
grains .05 to .1 mm. in diameter, glauconitic casts of Bryozoa, and 
clay. 
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The escarpment has a maximum elevation above the creek swamp 
of 27 feet. The lowest limestone exposure in place is 6 feet above 
the swamp and the highest 26 feet, giving a thickness of 20 feet of 
limestone underlying an overburden of 1 to 2 feet. The steep escarp- 
ment is continuous along the edge of the swamp for a distance of 
1200 to 1500 feet. The top of the ridge is practically level for a dis- 
tance of several hundred feet at the southern end and about 1500 feet 
at the northern end. These figures are rough estimates and are only 
intended to give a general idea of the extent of the deposit. 

The fragm^its of hard, partly crystalline limestone which occur 
on top of the ridge indicate that the 20-foot exposure is the upper 
part of the lower Jackson limestone. In Houston County the hard 
limestone is found inunediately on top of a 45-foot bed of soft fossil- 
iferous limestone. Should this condition obtain on the Wimberly 
property it would seem that there is a thickness of about 25 feet of 
limestone below the lowest exposure in the escarpment. 

In working this deposit the quarry will have natural drainage if 
the floor is kept slightly above the creek swamp. The distance from 
a railroad prevents it from being developed on a large commercial 
scale at the present, but it is well situated for development for local 
agricultural uses. The stone is too soft and impure to be used for 
most of the other purposes to which limestones are adapted. 

Wimberly Place, 4 miles east of Adams Park (map locality T-5). 
— The road from the plantation quarters on the Minter Wimberly 
place to Adams Park crosses an area covered by limestone fragments 
of the east side of Savage Creek, 2 miles west of the quarters. The 
fragments consist of soft, white, porous, highly fossiliferous, friable 
limestone, similar to and at the same horizon as the exposure at Oak 
Ridge, 1 mile north. 

These fragments occur on the surface of a low limestone ridge 
covering one acre and extending westward from the main high es- 
carpment. The limestone occurs over a stratigraphic thickness of 18 
feet, with the lower limit 6 feet above the surrounding meadow. 
Cream colored fullers earth overlies the limestone and continues for 
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some distance up the side of the escarpment. No exposures of the 
limestone in place occur, but by digging through about 6 inches of 
soil the solid stone may be struck at almost any point on the ridge. 

It is quite probable that the greater thickness of limestone occurs 
beneath the lower limit of the stone as seen. Natural drainage can 
be secured by keeping the floor of the quarry above the level of the 
meadow, which would give a maximum thickness of 25 feet of lime- 
stone. 

Across a shallow valley, 100 yards north of the above deposit, is 
another limestone ridge similar to the one near the road, but cover 
ing only about one-half acre. In addition, two other small limestone 
spurs similar to the above occur one-fourth mile north of the road 
which, together, cover an area of about one acre. 

No exposures in place occur on any one of the above ridges, but 
the solid limestone is usually found from 6 inches to 1 foot be- 
neath the soil. No satisfactory sample for analysis could be obtained, 
but the sample taken on Oak Ridge from similar limestone at the 
same horizon gives an idea of the chemical character of the stone. 

Fitzpatrick Place (map locality TS). — A small ridge of Jackson 
limestone occurs on the Irwin Fitzpatrick place, 3 miles northeast of 
West Lake on the plantation road from the latter place to Tarvers- 
ville. The ridge is covered with fragments of soft, white^ porous, 
highly fossiliferous limestone with a few small natural exposures in 
the road, 10 feet above the lower limit of the loose material. The 
stone is made up entirely of Bryozoa, Echinoids, Pecten, and other 
fossils, named in the order of their importance. Borne of the layers 
are slightly glauconitic. The stone is in every way similar to that at 
the other localities in Twiggs and Houston counties, and is appar- 
ently at the same horizon. A sample taken (rom one of the small, 
slightly weathered exposures in place shows the following analysis : 

Analysis of Sample from Fitzpatrick Place, 3 Miles NortJieast of 

West Lake (Sample No, H-A) 

Soda (Na,0) 10 

Potash (K,0) 14 
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Lime (CaO) 48.88 

Magrneeia (MgO) 16 

Alumina (AlA) ) ^ go 
Peiric oxide (Fe,0,) | 

Phosphorus pentoxide (PjOj) .08 

SiUca (SiO,) and insoluble 8.28 

Undetermined 40.78 

Total 100.00 

Calcium carbonate (CaCO,) 87.28 

Magnesium carbonate (MgCO,) .34 

Total carbonates 87.62 

The residue insoluble in hydrochloric acid consists of partially 
rounded grains of clear quartz, and glauconitic casts of Bryozoa .05 
to .1 mm. in diameter. 

This deposit has a maximum thickness of 20 feet above the level 
of the bottom land. At and below the upper limit of the limestone 
a few fragments of hard, partly crystalline limestone occur, above 
which is cream colored fullers earth. This indicates that the stone 
belongs to the upper part of the 45-foot bed of limestone exposed at 
various places in Twiggs and Houston counties. The exact thickness 
of the bed in this section of Twiggs County could not be determined, 
however, it is probably not far from that given for other exposures — 
45 feet. The ridge covers an area of slightly more than 1 acre, with 
an overburden of not more than a foot or two. Figure 2 shows the 
general contour and size of the ridge. 

On either side of this deposit there are other low ridges extend- 
ing westward from the foot of the high escarpment. No limestone is 
in sight, but it is possible that prospecting would show an overbur- 
den light enough to allow economic working of the underlying lime- 
stone. 

Fitzpatrick Place (map locality T-l), — On the property of Irwin 
Fitzpatrick, 2^/2 miles north-northeast of West Lake there is a low 
ridge extending southeast from a higher ridge, covered with water- 
worn fragments of limestone. There are two types of stone of Jack- 
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son age, one a hard, cream colored, partly crystalline limestone con- 
taining Bryozoa, and the other a soft, white, porons, friable limestone 
made up of Bryozoa, Echinoids, Pecten, and other fossils. The lat- 
ter was seen in a flat exposure 
in place covering only a few 
squai'e feet. 

An average sample of the 
stone could not be obtained, but 
the analysis of a sample taken 
1 mile east, from the same. va- 
riety of material, will serve to 
give an idea of its chemical 
character. (See analysis of 
sample in above description.) 

Figure 2 is a sketch of a lime- 
stone deposit that will answer 
the purpose of a general sketch 
for the deposits of limestone in 
Twiggs and Houston counties 
described as occurring in 
"ridges" or "spurs." 

The fragments of limestone 
are scattered over practically 
the entire surface of the ridge, 
covering an area of about 8 
acres. The upper limit of the stone is 25 feet above the surrounding 
bottom land, while the lower limit is 3 feet above, giving a maximum 
thickness of 22 feet. The average thickness, however, is only slightly 
more than half as great, due to the gently sloping hillsides. 

The exact horizon of this exposure could not be determined. An 
exposure of cream colored fullers earth on the slope of the main es- 
carpment, northwest of the limestone, is about 15 feet above 'the top 
of the stone in sight. No exposures occur between the clay and the 
limestone. The deposit 1 mile east of this exposure is in the upper 




Fig. 2. — Sketch map of limestone ridge on 
Fitzpatrick property, Twiggs 
County. Limestone fragments 
within dotted lines. 
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part of the Jackson limestone. Since the valleys between the ridges 
are at about the same elevation above the creek it seems probable 
that this deposit is also in the upper part of the 45-foot bed of lime- 
stone which occurs at the base of the Jackson group. 

McRae Place (map locality T-8). — On the old McRae place, 2% 
miles east of West Lake and one-half mile west of the West Lake- 
Tarversville public highway, there is a limestone deposit in a low 
ridge extending westward from the main escarpment to within a few 
hundred feet of Crooked Greek. A few very poor exposures in place 
of soft, white, porous, friable limestone composed of Bryozoa, Orbi- 
toides, Echinoids, Pecten, and other fossils were seen. Small pieces 
of this material and hard, partly crystalline limestone with a few 
fossils are scattered over the entire ridge. Both varieties of the stone 
are exactly similar to those at other localities in Twiggs and Hous- 
ton counties which are of Jackson age as determined by the fossils. 

Owing to the weathered condition of the limestone exposed, no 
sample for analysis was taken. The analysis of the stone obtained 
from the exposure on th,e Fitzpatrick place, three-fourths mile north, 
will serve to give an idea of the composition of the material. 

The general contour of the ridge is shown by the sketch, Fig. 2. 
The limestone in sight occurs over an area of about 6 acres, and has 
a stratigraphic thickness of 18 feet. The average, however, is much 
less, as may be seen from the sketch. From the upper limit of lime- 
stone to the top of the ridge to the east there are no exposures in 
place, and as a consequence the horizon of the limestone could not 
be determined. The presence, however, of the hard, partly crystal- 
line limestone indicates that this is the upper part of the limestone 
bed at the base of the Jackson. 

In working this deposit natural drainage may be retained by keep- 
ing the floor of the quarry slightly above the creek bottom. The lime- 
stone is about 2 miles east of the nearest point on the Southern 
Railway. 
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BIBB COUNTY 

The northern portion of Bibb County is within the Crystalline 
area while that portion south of Macon, except the southeast comer, 
is within the terrane of the Cretaceous formations. In the south- 
eastern part of the county there are exposures of Tertiary strata. 
Limestones and fullers edrth of the Jackson group are exposed along 
the base of the hills while red and mottled argillaceous sands, sand- 
stone and flint, largely residual, cap the ridges and plateaus. This 
section of the county is very much dissected, there being steep hills 
and ridges rising 100 to 200 feet above the usually narrow valleys. 

Ard Property (map locality B-1). — Exposures of limestone occur 
on a knoll 1 mile east of old Bond post office and 2 miles south of 
Swift Creek Station, on the Ard property. There are two varieties of 
stone occurring here, a thin layer of hard, white, partly crystalline 
limestone and beneath, a bed of soft friable limestone composed en- 
tirely of Bryozoa and other fossils among which the most important 
are Pecten perplanus and Periarchus. This stone is similar in every 
way to that of the exposures in Houston, Bleckley, and Twiggs coun- 
ties. A black and yellow tough clay derived from fullers earth over- 
lies the limestone. 

A rather poor representative sample of the limestone shows the 
following analysis : 

Analysis of Limestone Sample from Ard Property 

(Sample No. 19) 

Boda (NaaO) 06 

Potash (K,0) 10 

Lime (CaO) 46.12 

Magnesia (MgO) .04 

Alumina (AlA) | 2 20 
Ferric oxide (FczO,) \ 

Phosphorus pentoxide (P2O8) .04 

Silica (BiOa) and insoluble 13.84 

Undetermined 37.60 



Total 100.00 

Calcium carbonate (CaCO,) 85.92 
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This analysis shows a lower calcium carbonate content than is 
usnal for this type of stone, but this is probably due to the fact that 
it was secured on partially weathered exposures. 

The limestone of this deposit belongs to the Jackson formation, 
being the upper part of the limestone bed which occurs at the base 
of the formation. The strata seem to occupy their original position, 
dipping slightly to the southeast. 

The outcrops of limestone are scattered over the surface of a low 
knoll, which covers an area of 2 or 3 acres, and in a small excavation 
on the south slope of the hill. The lowest exposure is in the base of 
the excavation, while the highest is near the top of the knoll which 
gives a total exposed thickness of 14 feet. The upper exposure is 
probably the top of the bed, while it is possible that the bottom of the 
pit is some distance above the base of the limestone bed, although in 
the northern part of Twiggs County to the east of this exposure, the 
bed is only from 12 to 15 feet thick. A bed 40 feet thick could be 
worked before mechanical drainage would be necessary. The burden 
overlying the stone for the area given is probably not more than a 
foot at any point. 

The distance of this deposit from transportation, 2 miles, greatly 
decreases its conmiercial value, but it is well located for local agri- 
cultural uses. The stone removed in the small excavation on the 
side of the hill was burned for lime for building purposes some 40 or 
50 years ago, according to information received. 

HOUSTON COUNTY 

The limestone exposures of Houston County are confined to a nar- 
row belt crossing its southern portion from the western to the east- 
em boundary and then bending north and continuing to Bonaire, on 
the Georgia Southern and Florida Bailway. The principal stone 
occurring is a soft, white, porous limestone, composed almost entirely 
of fossil Bryozoa, Orbitoides, Echinoids, and Pecten perplanus, named 
in the order of their importance. Other fossils also occur, but they 
are not so abundant. Some of the beds are glauconitic, but usually 
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free from visible quartz grains. Overlying this bed, with frequently 
a thin clay parting, is a thin stratum of hard, white, partly or wholly 
crystalline limestone. The analyses of the various samples taken 
from the above limestones show-an average calcium carbonate con- 
tent of from 90 to 95 per cent. 

The above mentioned soft limestone is contained in a 45foot bed 
occurring at the base of the Jackson. This bed is in 1- to 15-foot 
layers of soft and slightly harder stone, with the soft predominating. 
The whole has a massive appearance, there being no distinct bedding 
planes. The strata seem to be in their original position and have no 
joints. The dip is about 8 feet per mile to the southeast, according 
to the exposures along the Ocmulgee River. 

The limestone belt is characterized by a rugged topography with 
bills and ridges rising frequently 125 feet above the valleys. The 
limestone is exposed in bluffs and terraces along the lower slopes of 
the hillsides, with 40 to 50 feet of overlying yellow fullers earth, con- 
taining original and concretionary limestone layers. This clay is 
always yellow on the surface, due probably to weathering. It occu- 
pies the same stratigraphic position as the blue fullers earth men- 
tioned in the description of the Deese property in Bleckley County. 
These beds are, in turn, overlain by residual, ferruginous sands, 
mottled, arenaceous clays and fossiliferous flint, derived from depos- 
its of late Eocene or early Oligocene. 

In the eastern edge of the county, east of Kathleen, the deeper 
valleys are below the horizon of the Jackson, while from the western 
border to within a few miles of the Ocmulgee River the creeks are 
within the horizon of the limestone. 

Up to the present time practically no work has been done toward 
developing the limestones of the county with the exception of a small 
quarry on the Georgia Southern and Florida Railway near Tivola, 
from which a quantity of material has been quarried and used for 
road metal. This quarry, which is described on succeeding pages, has 
not been worked for several years. At a few localities the remains 
of old kilns may still be seen, where the stone was burned for build- 
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ing purposes before the advent of rsulroads. (See plate VII.) At 
other localities are small pits from which the material has been 
worked for local highway building. 

The Georgia Southern and Florida and the Ocilla Southern rail- 
roads and the Ocmulgee River, all within a few miles of these de- 
posits, offer means of transportation. 

Railroad Cut, Bonaire (map locality H-l), — On the Georgia 
Southern and Florida Bailwaj, one-fourth mile north of Bonaire, in 
the northeastern part of Houston County, there occurs an 8-foot ex 
posure of soft, white, porous, highly fossil if erous limestone. The cut 
is through the western end of a low limestone ridge one-half mile in 
length. Near the eastern end of the ridge a well exposes 45 feet of 
limestone beneath an overburden of 3 feet. The ridge has an eleva- 
tion of about 15 feet above the valley and a width at its base from 
100 to 1000 feet, the greater width being near the western end. Scat- 
tered over the surface of the ridge are numerous fragments of cream 
colored limestone considerably harder than that exposed in the cut. 

The above data indicate that there is present in this ridge a de- 
posit of limestone about one-half mile long, 100 to 1000 feet wide 
(average 750 feet) and from 30 to 45 feet in thickness (average about 
38 feet), with an overburden of from 3 to 5 feet. The correctness of 
these estimates can only be verified by prospecting. 

The imperfect exposures made it impracticable to collect an aver- 
age sample for analysis, however, the following analysis of a sample 
taken from the weathered exposure will give an idea of the character 
of the stone : 

Analysis of Sample from G, 8, d F, Railway Cut, One-fourth Mile 

North of Bonaire (Sample No. El) 

Soda (Na,0) 04 

Potash (K,0) 04 

Lime (CaO) 52.00 

Magnesia (MgO) .00 

Alumina (AljOa) | ^ ^2 

Ferric oxide (Fe^O,) | 

Phosphorus pentoxide (P2O5) .00 
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Silica (SiO,) and insoluble 5.49 

Undetermined 40.81 

Total 100.00 

Calcium carbonate (CaCO,) 92.85 

In working this deposit natural drainage can be secured by work- 
ing the upper 12 feet of the limestone. If the workings are carried 
below the level of the valley the water must be removed by mechani 
cal means. The nearness of the railroad to the deposit and the light 
overburden adds materially to its economic value. 

Sasser Place (map locality H-B). — On the Sasser place, from one- 
half to 1^ miles west of Bonaire, a few scattered exposures of lime- 
stone were seen on the gentle slope at the foot of a high escarpment. 
These exposures occur in holes where trees were blown up, which holes 
give evidence of not more than 2 or 3 feet of overburden. No satis- 
factory data could be secured as to the extent and conditions of this 
deposit. The few exposures which occur over an area upward of 100 
acres, together with the nearness to a railroad, indicate that the prop- 
erty is well worth prospecting. 

DISTRICT BETWEEN THE 0. S. A F. RWY. AND THE OGMULGEE RIVER, NORTH OF BIO 

INDIAN CREEK 

This region is characterized by a comparatively rugged topog- 
raphy, consisting of a main plateau some 150 feet above the river, 
dissected by deep ravines along the creeks and branches. The lime- 
stone exposures occur along the lower edge of the escarpments, usu- 
ally in the form of low ridges or terraces extending out from the 
main hillsides, and in creek bluffs and isolated knolls. The follow- 
ing is a generalized section of the eastern part of the county and also 
of Twiggs County. 

Generalized Section, Houston and Ttoiggs Counties 

Feet 
3. Residual red sands, mottled, arenaceous clays and 

fossiliferouB flint 0-60 
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Jackson group. • 

2. Cream colored (weathered) fullers earth containing 

thin layers of original and concretionary limestone 30-50 

1. Massive, white, porous limestone composed almost 
entirely of fossils, with soft and harder layers 
varying from 1 to 15 feet in thickness. A 1- to 
3-foot bed of hard, white, partly crystalline lime- 
stone occurs on top of the massive bed with fre- 
quently a 2 -foot clay parting between it and the 
lower limestone bed 40-50 

Deposits 1 1/2 Miles East of Kathleen (map locality HS). — 
Water-worn fragments of hard, white, partly crystalline, fossilifer- 
ous limestone, together with fragments of soft, white, highly fossil- 
iferous limestone, cover the surface of three small knolls 1^/^ miles 
east of Kathleen. The tops of these small, rounded hills are 18 to 20 
feet above the surrounding bottom land, each of which covers an area 
of from 2 to 3 acres. 

No general sample could be secured from which the quality of the 
stone of these deposits could be accurately determined, but the weath- 
ered fragments seen show a very distinct similarity to the stone of the 
other deposits in this section. The fragments of stone, together with 
the tough black clay-soil covering the knolls, indicate a very high 
overburden. The deposits are admirably situated for development 
for local agricultural use. 

Three Miles East of Kathleen (map locality H-4). — Fragments of 
soft, white, highly fossiliferous and hard, partly crystalline, fossil- 
iferous limestone occur on the surface of a terrace like projection at 
the base pf a high escarpment, 1 mile south of Thompson Mill and 
3 miles east of Kathleen. The top of this terrace is 20 feet above the 
floor of the valley and some 200 feet wide, extending from the public 
road, about 500 feet to the southeast, where it disappears beneath the 
main hillside. No exposures in place occur, but the loose fragments 
and black, tough clay-soil indicate a very light overburden. 

Across the valley from this escarpment, one-fourth mile west, 
there is a similar terrace at the same elevation, but of less extent. 
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The surface of this terrace is likewise covered with limestone frag- 
ments and black soil with no exposures in place. The deposit over 
which the overburden is light is about 250 feet long, 100 feet wide and 
20 feet thick, from the bottom land to the upper limit of the lime- 
stone fragments. The overburden is probably not more than 2 or 3 
feet. Red sands and clays occur from the top of the limestone to the 
top of the main hill, 40 feet above. The fullers earth bed is appar- 
ently covered by this material. 

A' general sample could be obtained from neither of the above 
localities, but the limestone being exactly similar to that occurring 
at other points in this section of the country, it is quite probable that 
a sample would show approximately the same analysis. These de- 
posits are well worth prospecting and it is probable that the infor- 
mation thus obtained would show the character and quality of stone 
to be of commercial value, at least for local agricultural purposes. 

Geo. L. Small Property (map locality H-5). — Exposures of lime- 
stone and clay occur in the escarpments along a small branch run- 
ning northward through lots 122, 123, 132 and 133, 11th district of 
Houston County, on the Geo. L. Small property, 4 miles east of Kath- 
leen. An excellent exposure of the several beds occurs on the west 
side of the branch at a point one-half mile northwest of the Small 
residence. The following section, which is descriptive of the mate 
rial of the individual beds, was observed at this locality. 

Section on Oeo, L. Small Plaice, 4 Miles Ea^t of Kathleen 

Feet 
8. Residual red sands, mottled clays and flint to top of 

plateau 

Jackson group. 

7. Medium soft, cream colored, highly fossiliferous 

limestone. Weathers to soft, yellow, argillaceous 

material 15 

6. Cream colored calcareous fullers earth free from 

grit. Conchoidal fracture 16 

5. Hard, white limestone 2 

4. Cream colored, calcareous fullers earth, containing 

small, clear quartz grains. Six layers of hard, 
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white limestone from 4 to 6 inches thick, prob- 
ably concretionary 28 

3. White and red mottled clay 2 

2. Hardy cream colored^ fossiliferous, partly crystal- 
line limestone 2 

1. Soft, white, highly fossiliferous limestone. Fossils 
in lower part mainly Bryozoa, together with Pec- 
ten Periarchus and others. Upper 8 feet con- 
tains a greater variety of fossils 18 

Branch, bottom 



83 

The sand and clay of bed 8 is the typical material occurring at 
the top of the higher hills and plateaus. Bed 7 can be correlated 
with no other exposure seen in this section. Exanynation of the 
fossils, however, may show its relationship to other outcrops. The 
strata from 1 to 6, inclusive, are without doubt the equivalent to the 
limestone and clay beds seen at numerous localities in Houston and 
Twiggs counties. At several exposures the original clay is blue and 
the weathered product cream colored. It is quite probable that be- 
low the zone of weathering the clay of this deposit is likewise blue. 

Samples taken from the limestone strata show the following 
analyses : 

Analyses of Samples from Oco. L. Small Place 



Sample No. 
Bed 



fck)da (Na.,0) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (AljO,) ^ 
Ferric oxide (FejO») ) 
Phosphorus pentozide (PsO,) 
Silica (SiO|) and insoluble. . 
Undetermined 



Total 



Calcium carbonate (CaCO,) 



22 


24 


7 


1 


trace 


.04 


trace 


.08 


42.92 


53.60 


.03 


trace 


2.68 


1.08 


.08 


trace 


20.97 


3.57 


33.32 


41.63 



100.00 



76.67 



100.00 



95.70 



Sample No. 24 was taken one-fourth mile north of the point where the above 
section was noted. 
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Bed No. 1 of the section is the upper third of the limestone stratum 
which makes up the base of the Jackson group. The strata from No. 
1 to No. 7, inclusive, belong to the Jackson group, while the age of 
No. 8 has not been determined, it is probably also Jackson. The 
strata occupy their original position, dipping slightly to the south- 
east. No joint planes are in evidence. 

Beginning about 100 yards north of the point where the above 
section was observed and continuing to the river swamp five-eighths 
mile north, the lower limestone bed extends out from the main escarp- 
ments as a terrace or bench on both sides of the stream. Several 
ravines of varying widths cut through the limestone benches and 
back into the main escarpment. Good exposures of limestone occur 
along the sides and edges of the terraces while loose fragments cover 
the top. The tops of the benches vary from 100 to 500 feet in width, 
sloping gently towards the stream and are from 18 to 30 feet above 
the bottom land, the height reaching the maximum near the river 
swamp. The overburden is apparently from 1 to 3 feet in thickness 
over the deposits in the areas given. 

Natural drainage may be had in a quarry in this deposit by keep 
ing the floor slightly above the bottom land. The stone of the lower 
bed is an excellent material for agricultural purposes, but is unsuited 
for most other uses on account of its physical character as well as the 
impurities it carries. 

* 

The distance of the deposit from a railroad, 3^ miles, prevents 
its being a commercial proposition at present. It may, however, be 
worked for local use. The Ocmulgee River, 1 mile to the east, would 
possibly offer means of transportation. 

Lot 66, nth DiMrict (map locality H-ej.— On lot 66, 11th district, 
iy2 miles southwest of the Small residence and 4 miles east-southeast 
of Kathleen, an excellent exposure of limestone in a bluff of an old 
stream escarpment shows the following section : 
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Section on Lot 66, 11th District, Houston County 

Feet 

5. Bed sands with flint to top of hill (float) 30 

4. Hard, partly crystalline limestone 3 

3. Covered (probably belonging to bed beneath) 7 

2. Medium hard, thick bedded, highly fossiliferous, 

white limestone 10 

1. Soft, massive bedded, cream colored, fossiliferous 
limestone; Bryozoa, Pecten perplanus and Peri- 

archus 15 

65 

A sample taken from the low**** 25 feet shows the following an- 
alysis : 

Analysis of Sample taken from ijwposure on Lot 66, 11th District 

(Sample No. 25) 

Soda (Na,0) 12 

Potash (K,0) 05 

Lime (CaO) 53.48 

Magnesia (MgO) trace 

Alumina (AlA) ) g^ 

Ferric oxide (Fe,0,) i 

Phosphorus pentoxide ( P,0}) , .08 

SiUca (SiO.) and insoluble 4.94 

Undetermined 40.53 

Total 100.00 

Calcium carbonate (CaCO,) 95.48 

This steep bluff is some 250 yards in length with gentle slopes of 
the escarpment meeting it at either end. The overburden could not 
be determined definitely, but it seems to get heavier up the gentle 
slope from the face of the bluff to the top of the hill, a vertical 
height of 30 feet in a distance of 600 feet. The overburden on the 
edge of the bluff is practically nothing. Black clay-soil and surface 
tree roots indicate a light overburden for 100 feet back from the bluff. 

This stone is of excellent quality for agricultural purposes, but 
owing to its distance from means of transx>ortation it can probably 
be worked at present for local use only. 
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Roughton PUwe (map locality H-t). — On the Roughton place, 5 
miles east of Kathleen, limestone exposures occur on the sides of a 
hill 1 mile west of the river and one-half mile north of the plantation 
quarters. 

The stone is the usual soft, white, porous, highly fossiliferous 
limestone encountered throughout the county with hard, white, semi- 
crystalline limestone overlying. A general section is as follows: 

Section on Roughton Place, 5 Miles East of Kathleen 

Feet 
3. Black soil with water- worn boulders of hard, partly 

crystalline, white limestone 10 

2. Alternating thin layers of soft, white, porous, highly 
fossiliferous limestone with a slightly harder stone 
of the same character. Lower 20 ft. massive, soft 
stone; some layers glanconitic. Bryozoa, Pecten 

perplanus and Periarchus in lower bed 35 

1. Covered 20 

Swamp 

65 

A sample from bed No. 2 shows the following analysis: 

Analysis of Sample from Roughton Place, 5 Miles East of Kathleen 

(Sample No, 20) 

Soda (NajO) 04 

Potash (K,0) 12 

Lime (CaO) 51.56 

Magnesia (MgO) trace 

Alumina (AlA) | ^ -o 

Ferric oxide (Fe,0,) | ^'^^ 

Phosphorus pentoxide (PjOj) .03 

SUica (SiO,) and insoluble 7.02 

Undetermined 39.71 

Total 100.00 

Calcium carbonate (CaCO,) 92.06 



DE8CBIPTI0N OF CALCAREOUS DEPOSITS 91 

The exposures of this limestone occur at frequent intervals on the 
north, east and west sides of a ridge extending northward from the 
main high plateau. The limestone hill has a maximum elevation of 
65 feet above the creek swamp, on the north and east sides. The up- 
per 10 feet of the hill consists apparently of black soil, while the 
lower 20 feet is covered so that the nature of the strata could not be 
determined. This leaves a thickness of 35 feet of limestone. It is 
probable, however, that the limestone extends beneath the lowest ex- 
posure seen and also above the highest. 

The foregoing data, together with the dimensions of the ridge in- 
dicate a body of limestone 1600 feet long, 900 feet wide and 35 
feet thick with a maximum overburden of 10 feet, and an average of 
5 feet. Prospecting is necessary to verify the foregoing estimates. 

The lowest exposure of limestone is 20 feet above the creek swamp 
and about 40 feet above the river at low water. This elevation is 
probably sufiScient to secure a quarry from being flooded during sea- 
sons of high water. It also would afford natural drainage to the 
workings. 

The Southern Railway is 2 miles east of these exposures, on the 
opposite side of the Ocmulgee River, and the Qeorgia Southern & 
Florida Railway is 5 miles west. The Ocmulgee River, however, is 
less than 1 mile east and is navigable the entire year for small crafts. 

Across a shallow valley to the east of the limestone ridge, that 
part of the main escarpment in the horis^n of the limestone bed has 
a gentle slope to the creek swamp. This slope is about 10 in 100 feet 
and continues along the edge of the hill for about one-half mile. No 
exposures of the limestone occur, but fragments and boulders are 
scattered over the surface. 

SOUTH or TIVOLA 

From 1 to 4 miles south of Tivola the Georgia Southern & Flor- 
ida Railway runs parallel to and one-half mile west of the main es- 
carpment of Limestone Greek. Extending westward from this es- 
carpment are several limestone ridges or spurs which have a height 
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of 20 to 35 feet above the level of the railroad and a width of 100 to 
1000 feet at the base. The natural outcrops consist of loose boulders 
and fragments of limestone scattered over the surface of the spurs. 
However, 2 quarries and the railroad cuts offer excellent exposures 
of the strata. The deposits consist of alternating beds of hard and 
softy white stone, the latter predominating, composed almost entirely 
of Bryozoa and other fossils. Some of the beds are slightly glaucon- 
itic. Chemical analyses show 90 to 95 per cent calcium carbonate. 
The material of these deposits belongs to the lower part of the Jackson 
group and is similar to the material of the other limestone exposures 
in the county. The maximum exposed thickness of the limestone 
here is 45 feet, which is probably the entire limestone brid occurring 
at the base of the formation. Overlying the deposit in rne ridges is a 
foot or two of soil. As the foot of the main hillside is approached 
the overburden gets much heavier, consisting of cream colored full- 
ers earth. Overlying the clay and capping the ridge are sand, clay 
and flint. 

The western end of most of the ridges is within a few feet of the 
railroad, which offers excellent means for transportation. The base 
of the limestone bed is at about the drainage level, which means that 
the larger portion of the deposit could be worked with natural 
drainage. 

The physical and chemical properties of the stone make it best 
suited for agricultural purposes. It is too soft for road work, con 
Crete or other similar uses. 

O. S. d F. Quarry (map locality H'8),— The G. S. & F. limestone 
quarry is located a few hundred yards east of the Georgia Southern 
& Florida Bailway, 2 miles south of Tivola. The materials exposed 
here in the vertical face of the quarry are soft and hard limestones 
described in the following section : 

Section of O. 8, d F. Quarry, 2 Miles South of Tivola 

Feet 

7. Bed, sandy soil (overburden) 1-2 

6. Hard, white, partly crystalline limestone 1^ 
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5. Soft, light cream colored to white, porous limestone 
composed almost entirely of fossils, Bryozoa, Pec- 
ten, etc 10 

4. Medium hard, white, highly fossiliferous, porous 

limestone ^ 

3. Similar to bed 5 4 

2. Similar to bed 4 1 

1. Similar to beds 3 and 5 12 

Floor of quarry 



30 

In a well nearby limestone is continuously exposed to 15 feet be- 
low the quarry floor. A sample of this material could not be ob- 
tained, but from the surface it appears to be similar to the lower bed 
at the quarry. Samples taken from the different beds in the quarry 
face show the following analyses: 



Analyses of Samples 2 Miles South of Tivola 




Soda (Na,0) ... 

Potash (K,0) .. 

Lime (CaO) . . . 

Magnesia (MgO) 

Alumina (Al^Oa) 

Ferric oxide 
(Fe.0,) 

Phosphorus pent- 
oxide (PjO^ . 

Silica (SiO,) and 
insoluble 

Undetermined . . . 



Total 



Calcium carbonate 
(CaCO.) 

Magnesium carbon- 
ate (MgCO.) ... 

Combined carbonates 



.12 


.18 


.22 


.16 


.32 


.38 


53.02 


51.12 


52.98 


.25 


.15 


.22 


.83 


.94 


1.00 


.05 


.06 


.10 


4.22 


5.68 


2.84 


41.35 


41.55 


42.26 


100.00 


100.00 


100.00 


94.67 


91.30 


94.60 


.53 


.33 


.44 


95.20 


91.63 


95.04 



.14 

.22 

50.90 

.40 

1.16 



.10 

6.05 
41.03 

100.00 



92.40 



.85 



93.25 
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The limestone bed here exposed is at the base of the Jackson 
group. The stone is equivalent to and similar in every respect to the 
various other limestone exposures seen throughout the county. As 
shown in the section the entire bed is made up of alternating soft and 
harder layers. There is, however, no sharp line of contact between 
the different beds, but a gradual gradation from one to the other. 
The dip of the beds is so slight as not to be noticeable. They are ap- 
parently in their original position with a dip of about 10 feet per mile 
to the south-southeast. No joint t)lanes have been developed. 

The deposit at this locality forms two low limestone ridges ex- 
tending west and northwest. respectively, from the base of a main 
high escarpment. The southernmost ridge extends eastward about 
1000 feet from the G. S. & F. quarry, to the point where the overbur 
den gets excessive. This spur has a width of from 200 to 400 feet at 
the base with a maximum limestone thickness above the floor of the 
quarry of 30 feet. The ridge slopes off gradually on both sides to 
about the level of the base of the quarry face. The overburden varies 
from 2 feet at the western end to 10 feet some 1000 feet east. The 
average is probably in the neighborhood of 5 feet. 

Joining this ridge about 750 feet east of the quarry and running 
northwest to the Georgia Southern & Florida Railway is another 

# 

limestone ridge of somewhat larger proportions. Near the railroad 
a few exposures of limestone occur from the base to within a few feet 
of the top while loose fragments cover the slopes. The top of this 
spur is about 35 feet above the swamp to the south or 30 feet above 
the floor of the above mentioned quarry. No definite idea as to the 
thickness of the overburden could be obtained, but the above eleva- 
tions and the exposures seen indicate a thickness of to 10 feet. A 
small area on the center of the ridge has an elevation of about 50 feet 
above the swamp, which indicates that the overburden on that area 
is heavy. This deposit is three-eighths mile in length and varies from 
200 to 1000 feet in width. 

The floor of the present quarry is about 5 feet above the swamp 
to the northeast and therefore has natural drainage. Several feet 
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more may be worked and still retain drainage by the use of a seriees 
of ditches. It is possible that the entire 45foot thickness could be 
worked with only a small quantity of water having to be removed. 

The above figures given are more or less rough estimates, but will 
serve to give a general idea of the quantity of limestone available. 

The quarry on this property has not been operated for several 
years and hence no data on the methods of working could be secured 
other than those indicated by the plant and equipment, which are still 
intact. The quarry wall or face has a maximum height of 30 feet in 
the center, while at the ends the minimum, 8 feet, is reached. The 
face is 200 feet long and 100 feet back from the beginning of the 
working. 

The power plant consists of a 60-horsepower fire-tube boiler and 
a 40-horsepower slide-valve engine. The engine is connected to a 
shaft by a belt which drives a No. 6 Gates crusher. The drums which 
pulled the loaded cars from the quarry to the crusher platform are 
connected to the crusher shaft. A bucket elevator lifted the crushed 
stone from the crusher discharge into railroad cars, which stood on 
a siding near the crusher. The elevator was also driven from the 
crusher shaft. 

The limestone was probably drilled witK hand steel from the top 
and shot down by means of black powder or dynamite. The broken 
material was then loaded by hand into the cars, the larger lumps be- 
ing first broken to convenient size. 

The stone thus quarried and worked was used in Macon as a road 
surfacing material with indifferent success. The packed limestone 
has a rather high cementing power and while damp is very service- 
able. When dry, however, the stone crushes to a powder very easily 
and is carried away by the slightest air currents. 

South of Tivola, 2 1/2 to 3 1/2 Miles (map locality IT-S;.— Near 
the Georgia Southern & Florida Railway, 21^ miles south of Tivola, 
an exposure of soft, white, highly fossiliferous, porous limestone oc- 
curs in an old pit 50 feet east of the road bed. The exposed strata 
have a thickness of 8 feet and appear to be in the horizon of beds 3, 
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4 and 5 of the section of the G. S. & F. quarry, 2 miles south of Tiyola. 
East of the pit, fragments of soft limestone occur over the hillslope 
to an elevation of 14 feet above the floor of the pit and the valley 
with cream colored clay above. This indicates that the upper 14 feet 
of the limestone is above the bottom of the pit with the lower 31 feet 
of the 45-foot bed below. 

These exposures are on the western end of a low, narrow, lime- 
stone ridge. The overburden ranges from less than 1 foot at the 
western end of the ridge to 10 feet one-fourth mile east. East of this 
latter point the overburden increases rapidly until the top of the 
main escarpment is reached. The base of the ridge has a width of 
from 100 to 400 feet, while the tojr is from 14 to 25 feet above the 
valley on either side. 

No information could be obtained as to what use the limestone 
from the pit was put, probably, however, for ballast. The pit has not 
been worked for a number of years. 

Three Miles South of Tivola (map locality H-9). — Lioose frag- 
ments and boulders of soft, white, highly fossiliferous, porous lime 
stone cover the western end of a low limestone ridge 3 miles south of 
Tivola. The upper limit of the limestone is 12 feet above the sur- 
rounding valley with clay occurring above. If the limestone bed here 
has its usual thickness of about 45 feet then the greater thickness 
occurs below the base of the ridge. 

The overburden on the western end of the ridge, 100 feet east of 
the Georgia Southern & Florida Bailway, is less than one foot. East 
from this point the overburden gets gradually heavier until it reaches 
a thickness of about 10 feet one-fourth mile from the railroad. Far- 
ther east the hillslope is much steeper and the overburden gets cor- 
respondingly heavier. The top of the limestone ridge is from 12 to 
22 feet above the valley, while the base is from 100 to 500 feet wide. 

The dimensions of the two foregoing deposits were estimated and 
are only intended to give an idea of the extent of the limestone body. 

Three and One- fourth Miles South of Tivola (map locality H-O), — 
A railroad cut on the Georgia Southern & Florida Bailway, 3% miles 
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south of Tivola exposes the following section : 

Section on O. 8, d F. Raihcay, 3 1/Jf Miles South of Tivola 

Feet 
4. Soil (thickness increases 'rapidly to top of escarp- 
ment) 

3. Softy white, fossiliferous, porous limestone 6 

2. Cream colored fullers earth, partly covered 8 

1. Soft, white, highly fossiliferous, porous limestone. . 4 
Floor of cut 

18 

This exposure is ly^ miles southwest, approximately on the line 
of strike of the Jackson strata, of the Georgia Southern & Florida 
Railway quarry described on preceding pages. Then the equivalent 
beds of the two sections should be found at about the same elevations. 
The marked difference between the two sections may be explained as 
follows: 

The floor of the railroad cut is about 25 feet above the floor of the 
quarry which indicates that the lower 4 feet in the cut is equivalent 
to the upper part of bed 5 at the quarry ; bed No. 6 at the quarry is 
either absent in the above section or is covered by talus; bed No. 2 at 
the railroad cut is equivalent to the cream colored clay occurring as 
overburden east of the quarry ; while bed No. 3 of the above section is 
either absent in the vicinity of the quarry or covered. 

(Map locality HIO), — In the eastern edge of Houston County, one- 
fourth mile south of Big Indian Creek, 12 miles north of Hawkins- 
ville, water-worn boulders of soft, white, highly fossiliferous, porous 
limestone cover the surface of a small knoll. This knoll covers about 
1 acre and has a maximum height of 12 feet above the creek bottom. 
No exposures of the stone in place occur, but the quantity of loose 
material indicates little or no overburden. 

It is probable that close investigation would reveal other depos- 
its between this point and the G. S. & F. quarry, several miles to the 
west. 

SOUTH OF PERRY 

The limestone belt south of Perry is characterized by several 
ridges rising about 100 feet above the creek and running east and 
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west for from 2 to 10 miles. These ridges are the escarpments on the 
south sides of Flat Creek and its tributaries. Moss Hill and Ross 
Hill are the most notable examples of these ridges. The geologic 
. section here is quite similar to that of the eastern part of the county 
and the limestone exposures are of the same type and in the same 
position, namely, along the base of the ridges and extending out into 
the bottoms as low spurs and benches and as isolated knolls. The 
lower limestone bed is overlain by a thick bed of clay, with thin lime- 
stone layers, which is, in turn, overlain by red sands, mottled, arena- 
ceous clays and flint. 

Duncan Property (map locality H-11). — Three deposits of lime- 
stone occur on the C. C. Duncan property, 2^^ miles south of Perry, 
Houston County, on the south side of the Ocilla Southern Bailroad. 
These deposits occur in three low ridges which extend northward 
from the eastern end of Boss Hill. The stone is exposed mainly as 
float, but a few exposures in place were noted. The stone is a soft, 
friable cream colored limestone composed almost entirely of Bryozoa 
with an occasional Pecten perplanus and Periarchus. On account of 
the highly weathered condition of the visible stone no sample for an- 
alysis was taken. However, an average of the analyses of samples 
secured in the southern portion of Houston County from the same 
bed of limestone is as follows: 

Average of Analyses of Limestone Samples from Southern Portion 

of Houston County 

Soda (Na^O) 05 

Potash (K,0) 07 

Lime (CaO) 53.00 

Magnesia (MgO) .14 

Alumina (AlA) | ^5 

Ferric oxide (FejOj) | 

Phosphorus pentoxide (PsOg) .07 

SiUca (SiOO and insoluble 3.16 

Undetermined 42.56 

Total 100.00 

Calcium carbonate (CaCO,) 94.75 
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The analyses from which this average analysis was taken contain 
from 92 to 98 per cent calcinm carbonate. 

The limestone of these deposits belongs to the Jackson gronp. 
The type of stone and the overlying fullers earth indicate that it is 
the upper portion of the limestone bed at the base of the gronp. At 
the Tivola quarry, 6 miles northeast of this point the bed is abont 45 
feet thick. It is probable that about the same thickness also occurs 
at this point. Following the top of the limestone deposits towards 
Boss Hill, fullers earth is seen to overlie the stone. The limestone is 
apparently in its original position, dipping slightly to the southeast. 

As mentioned above, the limestone deposits are three in number 
and occur in low spurs which extend northward from the main ridge. 
Boss Hill. The largest of the three is the easternmost, the top of 
which is 12 or 13 feet above the bottom land. The exposures and 
float cover a stratigraphic thickness of 10 feet with 2 to 3 feet of 
black, clayey soil overburden. The base of the ridge covers approxi- 
mately 5 acres. The two spurs to the westward have about the same 
vertical dimensions and cover together about 2 acres. 

These deposits can be worked to the level of the bottom land 
without the interference of water. If, however, a larger quantity of 
stone is desired it could be worked below the drainage level with 
only a small quantity of water having to be handled. There is prob- 
ably no danger of the workings being overflowed since the nearest 
creek is a half mile or more away. The Ocilla Southern Bailroad is 
within 100 yards of all of these deposits. 

To sunmiarize, there are on this property three deposits of lime- 
stone within a few hundred feet of each other, covering a total area 
of about 7 acres. The maximum thickness of stone above the 
drainage level is 10 feet with an average of probably 1 foot less. The 
actual thickness of the limestone is probably near 45 feet. The over- 
burden to be removed will scarcely exceed 3 feet for the area given. 

These figures are merely estimates and are only intended to give 
an idea of the extent of the limestone body. Prospect pits and holes 
are necessary to obtain more definite information. 
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The foregoing analysis shows a comparatively pure limestone 
which is well suited for agricultural purposes. The stone has not 
sufficient strength and toughness for road metal, concrete work or 
such uses. It will make a low-grade lime upon being calcined or 
burned. 

Berry Place (map locality H12), — On the Berry place, one-half 
mile south of Duncan Station, on the Ocilla Southern Railroad, small 
exposures and fragments of limestone occur along the bases of a se- 
ries of low hills. The stone in place is the same soft material de- 
scribed in the other localities of the county, while the loose boulders 
are of the hard, partly crystalline variety. The upper limit of the 
limestone is some 10 feet above the valley, while clay occurs from 
this point to the top of the hills, 15 feet higher. This latter material 
is similar and probably equivalent to that of bed 4 of the section of 
Ross Hill. Evidently, then, the limestone continues below the floor 
of the valley for a thickness of 25 to Ji5 feet. 

The maximum overburden is 15 feet, but the gently sloping sides 
and the limestone bed extending out as terraces bring the average to 
a much lower figure. Prospecting is necessary to give an accurate 
idea of the actual extent of the deposit and the overburden. 

The weathered condition of the exposures prevented the securing 
of an average sample. It is safe to say, however, that an analysis 
would show approximately the same calcium carbonate content as 
the various samples obtained from other localities in the county. 

One-fourth to One half Mile East of Perry-Elko Road (map local- 
ity E-IS), — Between one-fourth and one-half miles east of the Perry- 
Elko public highway these limestone and clay ridges extend north- 
ward from the foot of Ross Hill. The lower 10 feet of the hillsides 
is covered with fragments of limestone of the two varieties described 
in the foregoing localities, while the upi)er 6 or 8 feet consists of the 
yellow clay of the middle beds exposed on Ross Hill. This indicates 
that the greater thickness of limestone extends below the level of the 
vallev. The eastern deposit covers some 10 acres while the other two 
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cover 3 or 4 acres each. The maximum overburden of 8 feet occurs 
along the center of the ridges, but the gently sloping sides bring the 
average to a lower figure. No exposures in place occur. 

Between the ridges and on either side, other low hills occur with 
no limestone visible. It is quite probable, however, that prospecting 
would prove up other deposits quite as extensive and with light 
overburden. 

The bases of these deposits are some 30 feet above the creek, which 
is enough to protect workings during flood seasons. Duncan Station 
on the Ocilla Southern Railroad is 1 mile to the east. 

Ro88 Hill (map locality H-IS). — Soft, friable, cream colored lime- 
stone is exposed on the property of W. A. Strouther, on the northern 
slope of Ross Hill along the Perry-Elko public road, 3i/^ miles south 
of Perry. This stone is composed almost entirely of Bryozoa with an 
occasional Pecten perplanus and Periarchus. The following section 
is descriptive of all strata exposed : 

Section on North Slope of Ross Hill 

Late Eocene (residaal). Feet 

5. Bed, sandy, clayey soil, containing fragments and 
boulders of fossiliferous flint. Continuoas to top 
of ridge 40 

Jackson group. 

4. Cream colored fullers earth, containing thin, hard, 

limestone layers 8 

3. Hard, partly crystalline limestone with medium 

hard, highly fossiliferous layers beneath 2.5 

2. Cream colored fuUers earth 3.5 

1. Soft, highly fossiliferous limestone, similar to that 

seen throughout Houston County. Harder stratum 

at top of bed 18 

Bottom land 

72 
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A sample secured from the upper 10 feet of bed 1 of the section 
shows the following analysis: 

Analysis Limestone from Ross Hill 

(Sample No. 1) 

Soda (NaaO) trace 

Potash (KaO) trace 

Lime (CaO) 53.18 

Magnesia (MgO) trace . 

Alumina (AlA) | Ioa 

Ferric oxide (Fe,0.) | 

Phosphorus pentozide (PsOs) .04 

Silica (SiOO and insoluble 4.23 

Undetermined 41.35 

Total 100.00 

Calcium carbonate (CaCO,) 94.98 

The material of this stone insoluble in hydrochloric acid consists 
of small clear quartz grains, glauconitic Bryozoa stems and sponge- 
like masses and concretions of glauconite. 

The limestone and fullers earth exposures on this property be- 
long to the Jackson group of Tertiary age. The limestone exposed at 
the foot of the hill is the upper part of the limestone bed at the base 
of the group. Seven miles northeast of this point the bed is 45 feet 
thick and 12 miles southwest it is at least 35 feet thick, hence the 
bed here is likely to be over 40 feet in thickness. The strata seem to 
occupy their original position, dipping slightly to the southeast. 

This limestone deposit occurs at the gently sloping foot of Boss 
Hill. The outcrop has a width of about 30 feet and a stratigraphic 
thickness of 18 feet above the base of the exposure. The average being 
probably one-half as great. This profile continues for about one- 
fourth mile west of the road. The stone is exposed along the road- 
side and in a pit a few feet west of the highway. The overburden is 
probably 2 or more feet thick over the gentle slope. 

About one-fourth mile west of the road there are two low lime- 
stone ridges covering 2 and 5 acres respectively. The top of the 
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ridges are about 12 feet above the bottom land. These limestone de- 
posits are probably in the upper part of bed 1 of the section. The 
overburden is likely not over a foot or two thick. No exposures oc- 
cur in place, except in a shallow ditch on the larger deposit. Water- 
worn limestone fragments cover both the hills. 

These three deposits may be worked for a thickness of 12 to 18 
feet above the drainage level, and for a probable total thickness of 
40 feet. The Ocilla Southern Railroad is about 1^ miles east of the 
Perry-Elko road where the limestone deposit occurs. 

The foregoing analysis shows a good grade of limestone admir- 
ably suited for agricultural purposes. The stone is too soft for road 
or concrete work, although it has been used for the former purpose. 
Upon burning or calcining the stone a low-grade lime will result. 

Mossy Ridge (map locality H-14), — Near the foot of Mossy Bidge, 
an exposure of 6 feet of limestone occurs in a pit on the east side of 
the National Highway, 5 miles south of Perry. The stone is in alter- 
nating beds of soft, white, highly fossiliferous limestone, about 1 foot 
thick, and a stone of the same general character, but somewhat harder. 
The outcrop seems to be in the horizon of bed No. 8 of the section 
noted on Boss Hill, 3 miles to the east. This being true, there is, 
then, 3 feet of clay between the bottom of the pit and the main lime- 
stone bed, provided, of course, that the series is the same as in Boss 
Hill. 

Supposing the lower limestone bed to have the same thickness 
here as in the eastern part of the county, there is, below the quarry 
floor, a deposit of stone about 45 feet thick. 

This pit is near the bottom of the gentle slope at the foot of the 
ridge, and has an overburden of 1 foot. On both sides of the road 
there is an area of about 75 acres at a maximum elevation of the top 
of the pit and sloping gently from this height to the meadow land, 
about 10 feet below. No data could be secured as to the thickness of 
the overburden on the limestone under this area, but the evidence 
furnished by the black clay-soil and surface tree roots indicates only 
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a very few feet. Prospecting is necessary to gain a definite idea of 
the extent of the defWHit. 

Indian Cave (map locality H15), — At Indian Cave, one-half mile 
north of the Davis house, 7 miles southwest of Perry on the lower 
Montezuma road, soft, white, fossiliferous limestone 6 feet thick is 
exposed. Immediately over the exposure and covering a small field 
to the south, is 1 to 5 feet of cream colored fullers earth and soil. 

A sample of the limestone shows the following analysis : 

Analysis of Sample from Indian Cave 

(Sample No. 26) 

Soda (Na,0) trace 

Potash (K,0) trace 

Lime (CaO) 54.60 

Magnesia (MgO) trace 

Alumina (AljO,) | 

Ferric oxide (Fe,0,) j 

Phosphorus pentoxide (PsO») .06 

Silica (SiO,) and insoluble 2.21 

Undetermined 42.53 

Total 100.00 

Calcium carbonate (CaCO,) 97.60 

The residue, insoluble in hydrochloric acid, shows clear quartz 
grains about .25 mm. in diameter, siliceous sponge-like casts or re- 
placements, glauconitic concretions, and Bryozoa casts. 

The clay occurring over the stone indicates that the visible de- 
posit belongs to the upper part of the 45-foot limestone bed. Pros- 
pecting is necessary to determine the extent of the deposit. 

PULASKI COUNTY 

The limestone exposures of Pulaski County are confined to the 
escarpments and banks of the Ocmulgee River and its tributary 
streams in the immediate vicinity of the river. Several types of 
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stone occur in the outcrops which are described under locality de- 
scriptions below. This stone belongs to the Jackson group and the 
lower Oligocene. The latter is also represented by residual fossili- 
ferous flint and mottled clayey sands which cover practically the 
entire county. 

The topography of Pulaski County varies from flat to rolling in 
the southern portion to hilly along the northern border. These hills 
frequently rise 100 or more feet above the stream beds. Flint and 
the residual argillaceous sand cap the uplands while the limestone 
of the Jackson group outcrops along the foot of the slopes. 

Bluff 5 1/2 Miles Above Hawkinsville (map locality PI). — An ex- 
posure of soft, white, argillaceous, chalky limestone occurs in a bluff 
on the west bank of the Ocmulgee River, 5^/^ miles above Hawkins- 
ville. The stone is at the same horizon and lithologically similar to 
the massive bed at Colliers Bluff and the upper massive limestone 
bed in Tavlors Bluff, hereafter to be described. 

This exposure occurs 40 feet above the river in a steep escarp- 
ment which attains a height of 70 feet above the water. Only a few 
square feet of the stone is visible and hence the position of the out- 
crop in the stratum could not be determined. The bluff is capped 
with red sand and flint, while talus and drift cover the steep side of 
the bluff below the outcrop. The escarpment has a river frontage of 
about 250 feet. 

No definite idea could be obtained as to the actual overburden on 
the limestone, it, however, appears to be about 30 feet, but may be 
considerably less. Prospecting is necessary to determine the work- 
ability of this deposit. Since the exposure was so limited no sample 
for analysis was taken. The analysis of the sample taken from Col- 
liers Bluff, 1 mile down-stream, will serve to give a fair idea of the 
chemical character of this stone. 

Colliers Bluff (map locality P-2). — Limestone outcrops in Col- 
liers Bluff, 41/^ miles north of Hawkinsville on the west side of the 



106 GEOLOGICAL 8UBVEY OF GEORGIA * 

Ocmulgee River. The following section was here observed : 
Sectian at Colliers Bluff, West Bank Ocmulgee River 

Besidual Eocene or Oligocene. Feet 

5. Bed ferruginouB sands and flint 18 

Jackson group. 

* 4. Soft, white, argillaceous, chalky limestone; Bryo- 

zoa and Pecten rare 22 

3. Soft, greenish, highly fossiliferous, glauconitic, 

arenaceous limestone 3% 

2. Soft, bluish, fossiliferous limestone * 1 

1. Covered 15% 

Biver 

60 
Beds 2, 3, and 4 of this section are at the same horizon and equivalent to beds 
9, 10, and 11 of Taylors Bluff, 2 miles south. 

A sample taken from bed 4 shows the following analysis : 

Analysis of Limestone Sample from Colliers Bluff, i 1/2 Miles North 
of Hatvkinsville, West Bank Ocmulgee River (Sample No. 13) 

Soda (Na,0) 38 

Potash (K,0) 08 

Lime (CaO) 46.76 

Magnesia (MgO) traci^ 

Alumina (AlA) ^ o />« 

Ferric oxide (Fe,0,) J ^'^^ 

Phosphorus pentoxido (PiOj) .08 

Silica (SiOj) and insoluble 11.20 

Undetermined 39.44 

Total 100.00 

Calcium carbonate 83.60 

The limestone strata exposed in this bluff belong to the Jackson 
group. The beds appear to be dipping 8 to 10 feet per mile to the 
southeast. The exposures, however, are not sufficiently extensive to 
determine this accurately. No joint planes have been developed. 

Colliers Bluff has a frontage along the river of about one-fourth 
mile, with the limestone exposures occurring at intervals from the 
center to the up-stream end. A maximum thickness of 26 feet of 
limestone is visible, covered by apparently 18 feet of clayey sands. 
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It is quite possible that the upper limit of limestone is at a much 
higher level. 

The base of the upper massive bed is 20 feet above the usual low- 
water mark. A quarry floor at this level would probably not be 
flooded except in seasons of extreme high water. The comparatively 
low calcium carbonate content of the stone together with the appar- 
ently heavy overburden and distance from railway transportation 
makes it of doubtful economic value, except for local agricultural 
uses, for which purpose quite a quantity of stone could be obtained 
along the edge of the bluff with the removal of very little overbur- 
den. The limestone is suitable also for the manufacture of hydraulic 
lime. 

Taylors Bluff (map locality PS). — Excellent exposures of strata 
of the Jackson group occur over a stratigraphic thickness of 50 feet 
in Taylors Bluff, 3V2 miles above Hawkinsville on the east bank of 
Ocmulgee River on the property of J. B. Hardin of Atlanta. The 
following section is exposed : 

Section Taylors Bluff, Ocmulgee River 

Besidual Eocene or Oligocene. • Feet 

12. Drift and overburden red, sandy loam and gray loam 35 

Jackson group. 

11. Soft, white, argillaceous, chalky, massive limestone; 

fossils rare, shark's teeth 25 

10. Soft, greenish, arenaceous, highly fossiliferous, 

glauconitic limestone 3% 

9. Soft, blue, fossiliferous, argillaceous limestone or 

marl 1% 

8. Soft, white, fossiliferous limestone with hard 

masses 2% 

7. Calcareous, arenaceous clay; weathers white, orig- 
inally blue 2 

6. Hard, gray, calcareous sandstone, fossils and glau- 

conite 2 

5. Soft, white, calcareous, fossiliferous sandstone. ... 2^ 

4. Hard, gray, calcareous sandstone, fossils and glau- 

conite 4 

3. Blue, arenaceous clay 3 

2. Hard, gray, calcareous sandstone, fossils and glau- 

conite % 

1. Blue, arenaceous clay 1% 

83 
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Samples for analysis taken from the strata of the above section 
show the following chemical compositions: 

Analyses of Samples from Taylors Bluff 




Soda (Na,0) 
Potash (KaO) 
Lime (GaO) 
Magneeia (MgO) 
Alumina (Al,Os) | 
Ferric oxide (Fe,0,) \ '" 
Phosphorus pentoxide (PaO.) 
Silica (SiO,) and insoluble 
Undetermined 

Total 



2.66 6.56 



.11 

9.25 

38.27 



Calcium carbonate (CaCOa) 
Magnesium carbonate 
(MgCO.) 

Total carbonates . . . 



100.00 



88.26 



.32 



88.58 



.36 
20.45 
30.63 



100.00 



74.26 



.42 



74.68 



.18 


.20 


2.08 


1.56 


.15 


.09 


33.75 


54.02 


27.14 


20,15 


100.00 


100.00 


65.00 


42.24 


.38 


.42 



65.38 I 42.66 



The limestone strata exposed in Taylors Bluff probably belong 
to the Jackson group of Tertiary (Eocene) age while the overlying 
argillaceous sands are probably residual Lower Oligocene deposits. 
The dip is between 10 and 15 feet per mile to the south-southeast. No 
joint planes seem to have been developed. 

Taylors Bluff extends along the east side of the Ocmulgee River 
for a distance of about 1500 feet. Jordan Creek is a short distance 
below the lower end. For the first 500 feet going up-stream there 
are no exposures of limestone, while from this point to the up-stream 
end of the bluff the exposures are practically continuous. The face 
of the escarpment is steep its entire length, varying from a 40 per 
cent slope near the lower end to a practically vertical face at its up- 
per end. The apparent thickness of overburden varies from 30 to 40 
feet, which is too great to allow profitable exploitation. Along the 
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downstream end of the bluff considerable quantities of the stone 
could be worked along the face of the exposure with the removal of 
very little overburden. After working from 10 to 30 feet back into 
the escarpment the overburden will get too heavy to allow profitable 
operation. The stone that could be worked here is the upper soft 
massive bed as given in the above section. 

The analysis shows a limestone of medium grade. It is well 
suited for agricultural uses and would make a low-grade hydraulic 
lime. This stone is of greatest value for local agricultural purposes. 
The comparatively small quantity under light overburden, together 
with its low calcium carbonate content, prevent its being of any 
very great commercial value. If the quantity of workable stone is 
greater than apparent, it will be practicable to work and ship the 
stone by river. 

Dickey Place (map locality P-^J, — Good exposures of limestone 
occur in 3 small quarries on the J. B. Hardin proi^erty, known as the 
"Dickey Place," 3^^ miles north of Hawkinsville on the Upper River 
road, land lot 351, 21st district. The stone exposed is soft, cream 
colored, argillaceous limestone similar in every respect to the upper 
massive bed at Taylors Bluff, 1 mile west. A sample of the stone 
taken from a vertical line in the face of one of the old workings 
shows the following chemical analysis : 

Analysis of Limestone Sample from Dickey Place 

Soda (Na,0) trace 

Potash (K,0) trace 

Lime (CaO) 51.48 

Magnesia (MgO) 18 

Alumina (AlA) ) 2 04 

Ferric oxide (FcaOa) j 

Phosphorus pentoxide (PsOb) .24 

Silica (SiOj) and insoluble 6.65 

Undetermined 39.41 

Total 100.00 

Calcium carbonate (CaCO,) 91.18 
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The limestone of this deposit probably belongs to the Jackson 
group. Immediately overlying the limestone is mottled argillaceous 
sand with thin flint la^^ers apparently in place. These materials are 
probably residual Lower Oligocene. 

The exposures of limestone on this property occur in three small 
quarries along the base of a gently sloping creek escarpment. The 
largest is 30 feet wide and worked 20 feet back into the hill with a 
maximum vertical face of 12 feet. The other two are of smaller di- 
mensions except the face which is the same height. The first men- 
tioned is about 50 feet and the other two 100 and 150 feet east of the 
Upper River road. There is an area of about one-half acre directly 
northwest of the line of the quarries over which the overburden is 
not more than 2 feet. A maximum thickness of 12 feet of limestone 
lies above drainage level. 

Continuing northeastward along the escarpment the slope is 
about the same as on the road, no exposures of limestone occur, 
therefore the overburden could not be determined. .The same is the 
case across the road west of the deposit. It is probable that the over- 
burden is light over both of these areas up to an elevation of 12 feet 
above the drainage level. 

This stone was quarried and burned for building lime, in the ex- 
cavation from which it was taken. The quality of the stone was 
such, however, that a low-grade lime resulted. The stone is best 
suited for agricultural uses. The small quantity of stone in sight and 
the distance from the nearest railroad, 2^ miles, makes the deposit 
of questionable value other than for local use. 

Ocmulgee River near Hawkinsville (map locality PS). — Lime- 
stone probably of Lower Oligocene age is continuously exposed on 
the west side of the Ocmulgee River from Hawkinsville to 2 miles 
below. These exposures are in vertical bluffs at the base of which 
the river flows. None of the exposures are of economic importance, 
because of the overburden which varies from 10 to 20 feet. 

In the river bluff at the cotton mill, a short distance below the 
Hawkinsville wagon bridge, 25 feet of soft, white, argillaceous lime- 
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stone similar to the upper bed at Taylors Bluff is exposed with an 
overburden of 10 feet of sand. It is probable that the overburden is 
somewhat less over this deposit, but even then the value of the prop- 
erty is too great to allow the quarrying of the limestone, as it is lo- 
cated in the business section of Hawkinsville. 

One-half mile down-stream from this deposit there is a limestone 
exposure 15 feet thick underlying 10 to 15 feet of sand and clay. The 
upper portion of this exposure is soft and very highly fossil if erous. 
The limestone strata are dipping down-stream at such a rate that the 
top of the limestone bluff at the cotton mill should be about 10 feet 
above the water at this point. 

Two hundred feet further down-stream the fossiliferous lime- 
stone material mentioned in the preceding paragraph is only IS 
inches above the surface of the water and is overlain by 22 alterna- 
ting layers of hard, white limestone and calcareous fullers earth. 
The clay layers are from 1 to 8 inches thick and the limestone 4 to 20 
inches thick. Ten to 12 feet of Pleistocene sands overlie the sec- 
tion. The dip of the strata is 8** south, while a short distance down- 
stream the strata are tilted slightly northwestward, indicating a 
slight local disturbance, probably due to the caving in of the roof of 
a large underground cavern. 

Exposures along the water's edge continue down-stream for a mile 
or more. 

DOOLY COUNTY 

Although the entire western half of Dooly County, with the ex- 
ception of a narrow strip along the Flint River, is within the Eocene 
(Jackson) and Oligocene terranes, both of which contain limestones, 
no natural exposures, howevef, of the stone were seen in place. The 
Oligocene deposits which cover the eastern and greater portion of 
this area consist of residual red and mottled argillaceous sands and 
arenaceous clays and fossiliferous flint. This last named material 
has originated from silicification of the limestone. The Jackson 
group occupies a narrow strip along Hog Crawl Creek, the north- 



112 GEOLOGICAL SURVEY Ot GEORGIA 

western boundary of the county, and also a strip along the escarp- 
ment of the Flint River. The channels and escarpments of Lamp- 
kins and Pennehatchie creeks for several miles east of the river are 
likewise within the horizon of the Jackson group of formations. 

With a few exceptions this group is covered throughout these 

areas by float from the overlying Oligocene and by stream deposit 

material. The on^y natural exposures seen are along Pennehatchie 

Creek, l^/^ miles southeast of Lilly, which are described under map 

.locality D-3 on page 114. 

L. Frieden Place, 9 Miles East of Montezuma (map locality D*l). 
— In the extreme northeastern part of the county on the L. Frieden 
property, a well was being dug near Hog Crawl Creek at the time of 
the writer's visit. It was being curbed as sunk and hence the strata 
cut could not be seen. Mr. Frieden, however, furnished the following 
section which was verified by the excavated material : 

Section in Well on L. Frieden Place, Hog Crawl Creek 

Oligocene (residual). Feet 

4. Red, argillaceous sand 8 

Jackson group. 

3. Cream colored fullers earth 17 

2. Medium hard, highly fossiliferous, glauconitic lime- 
stone 5 

1. Soft, white limestone, composed of Bryozoa with 

scattered Pecten perplanus and Periarchus 15 

45 

The fullers earth and limestone belong to the Jackson group and 
are equivalent to the exposures of the same materials in Houston, 
Twiggs and Bleckley counties. 

A sample taken from the pile of excavated limestone shows the 
following chemical composition: 

* 

Analysis of Limestone Sample from Well on L. Frieden Place 

(Sample No. 28) 

Soda (Na-0) .06 

Potash (K,0) 05 

Lime (CaO) 53.20 
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Magnesia (MgO) 04 

Alumina (AlsO,) | 2 68 

Ferric oxide (Fe,0.) j 

Phosphorus pentoxide (P>Ob) trace 

SiUca (8iO,) and insoluble 4.27 

Undetermined 39.70 

Total 100.00 

Calcium carbonate (CaCO,) 95.00 

The well is in the top of a hill 300 yards east of Hog Crawl Creek 
at an elevation of 28 feet above the creek swamp. As shown by the 
foregoing section the top of the limestone bed in the well is 25 feet 
beneath the surface, therefore it is 3 feet above the creek swamp 
level. The creek channel is almost along the strike of the rock so 
exposures would be expected down-stream from the well. Such is 
not the case, however, within a distance of several miles. Close in- 
vestigation may prove up limestone bodies on which the overburden 
is comparatively light. 

Hamilton Place, 11 Miles NortheaM by East of Montezuma (map 
locality 0-2). — A few fragments of limestone resembling that of the 
Jackson group were noted on the side of a hill just east of the Ham- 
ilton residence in the extreme northwest corner of Dooly County. II 
is said that limestone was struck 20 feet beneath the surface in the 
well at the house and gone through for about 50 feet. 

A ridge one-fourth mile east of the house gives evidence of a lime- 
stone soil from the character of the vegetation — hickory, white oak, 
red bud, and other plants which follow the limestone ridges in this 
section. This is at the same horizon as the hillslope where the lime- 
stone was seen near the house. Neither exposures in place nor float 
were seen. This ridge is said to be the continuation of Mossy Bidge 
which begins south of Perry. 

One-fourth mile northeast of the house an arenaceous, fossilifer- 
ous marl resembling bed 10 of Taylors Bluff, 3 miles above Hawkins- 
ville, Pulaski County (see page 107), was struck 9 feet beneath the 
surface. It was gone through for about 20 feet and the well then 
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abandoned. The stone is eridently of the Jackson group from its 
geographic position and horizon. 

•/. M. Carter Place (map locality D-3). — There are several expos- 
ures of highly fossiliferous fullers earth, or argillaceous limestone in 
which the calcium carbonate is due mainly to fossil Bryozoa, on the 
J. M. Carter place, 1^ miles southeast of Lilly. The limestone is 
very soft and friable, being easily worked with a pick. Two of the 
exposures are at 'limestone" springs about 2000 feet from the Lilly- 
Vienna road, along the western edge of Pennehatchie Creek swamp. 
The exposures are only a few feet thick. Other exposures occur to 
the south along the surface of the gently sloping creek escarpment 
between the springs and the Lilly- Vienna road. 

The stone is only a few inches beneath the surface in places on 
this hillslope and has been uncovered by plowing and rain washes. 
The hill slopes southeastward for several hundred feet on a 10 per 
cent grade. The limestone exposures occur up to 15 feet above the 
foot of the hill or the level of the swamp. 

A sample of the stone taken from one of the exposures, at the 
western spring, shows the following analysis: 

Analysts of Limestone Sample from J. M. Carter Place 

(Sample No. 105) 

Soda (Na,0) '. 20 

Potash (K,0) 10 

Lime (CaO) 39.82 

Magnesia (MgO) : 34 

Alumina (AlA) ) 2 24 

Ferric oxide (FejOa) j 

Phosphorus pentoxide (PaOj) ^. . .19 

Silica (SiO,) and insoluble 23.55 

Undetermined 33.56 • 

Total 100.00 

Calcium carbonate (CaCO,) 71.22 

Magnesium carbonate (MgOO,) .70 

Total carbonates 71.92 

The above analysis shows a limestone too low in calcium carbon- 
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ate to be of much commercial importance. It is, however, suitable 
for local use for agricultural purposes. 

MACON COUNTY 

The limestone outcrops of Macon County occur in two foriha- 
tions, the Midway and the Jackson. The former covers the southern 
and eastern parts of the county, while the latter extends in a narrow 
belt along the eastern boundary. 

The Midway limestone is exposed along the Flint Biver near Mon- 
tezuma and is similar to that in Randolph County, 9 miles north of 
Cuthbert, although carrying a much larger percentage of sand. This 
limestone bed has been subjected to active weathering agents through- 
out the terrane of the formation, leaving erosion knobs of the stone 
at wide intervals. Only a few exposures occur within the entire out- 
crop of the formation. 

The Jackson limestone of the eastern part of the county is largely 
covered, only a few exposures occurring. 

Easterlin Property (map locality M-1), — Good exposures of lime- 
stone occur in the east bank of the Flint River above and below the 
upper wagon bridge, 1 mile northwest of Montezuma, on the Easter- 
lin property. The stone is a hard, greenish-gray, arenaceous lime- 
stone containing numerous fossils, among which a large oyster, ap- 
parently Ostrea crenulemargindta, is the most prominent. The sand 
occurs as clear quartz grains, firmly cemented by the calcium car- 
bonate. 

About one-fourth mile above the bridge there is a 2-foot bed ex- 
posed that is made up almost entirely of a large oyster, probably 
Ostrea crenulemarginata, A short distance above this outcrop there 
are a few float boulders of comparatively pure limestone that evi- 
dently came from the horizon just above the oyster bed. 
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A sample taken from the section exposed at the bridge shows the 
following analysis: 

Analysis of Limestone Sample from Easterlin Property 

(Sample No. 96) 

Soda (Na,0) 12 

Potash (K,0) 08 

Lime (CaO) ^ 42.56 

Magnesia (MgO) 12 

Alumina (AljOj) | ^2 

Ferric oxide ( PejO,) . j 

Phosphorus pentoxide (PjOa) .06 

Silica (SiO.) and insoluble 20.79 

Undetermined 35.35 

Total 100.00 

Calcium carbonate (CaCO.) 76.00 

Magnesium carbonate (MgOOs) .25 

Total carbonates 76.25 

This deposit belongs to the Midway formation. It is apparently 
at the same horizon and equivalent to the limestone deposits of the 
Greer Cave vicinity, 9 miles north of Cuthbert, Randolph County. 
The exact horizon of the limestone within the formation was not de- 
termined accurately, but it is probably near the middle. 

The limestone is exposed in the river bluflf from 100 yards below 
the bridge to the same distance above. It has an exposed thickness 
of from 5 to 15 feet with 5 to 10 feet of overburden. The probable 
width of this thickness of overburden back from the bluff is 100 to 
300 feet. 

About one-fourth mile above the bridge the limestone is again ex- 
posed in a bluff 35 feet high, the upper 6 feet of which is clayey sand. 
Underlying this, the hard, arenaceous limestone has a thickness of 
18 feet. Talus covers the strata from the base of the limestone to the 
river. 

The analysis of the sample taken near the bridge shows a low- 
grade limestone. Owing to the high percentage of quartz sand, the 
stone could scarcely be worked profitably for agricultural purposes 
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because of the enormous wear to which the grinding machines would 
be subjected. Also the product would be low in calcium carbonate 
as indicated by the analysis. The stone seems to be of sufficient 
hardness and strength to be used successfully for concrete aggregate 
and railroad ballast. If the overburden is as heavy as indicated it 
will be a serious detriment to economical quarry operations. 

W. L. McKenzie Property (map locality M-2). — On the property 
of W. L. McKenzie, known as the ^^Blue Buin" plantation, 11 miles 
east-northeast of Montezuma, near the Houston County line, there 
are several exposures of limestone. The best of these is in a field a 
few hundred feet west of the overseer's residence. Here the soft, fri- 
able cream colored limestone composed almost entirely of Bryozoa, 
with an occasional Pecten perplanus and Periarchus, is exposed for 
a thickness of 20 feet in a well-like sink. A sample of the stone taken 
from the entire thickness shows the following analysis : 

Analysis of Limestone from W, L, McKenzie Property 

(Sample No. 30) 

Soda (Na,0) 02 

Potash (KaO) 10 

Lime (CaO) 52.48 

Magnesia (MgO) trace 

Alumina (MO,) | ^ 2^ 

Ferric oxide (Fe,0.) | 

Phosphorus pentoxide (PsO^) 04 

Silica (SiO,) and insoluble 5.23 

Undetermined 40.93 

Total 100.00 

Calcium carbonate (CaCOx) 93.75 

This deposit is in the lower part of the Jackson. The stone is 
similar in every respect, apparently, to the limestones of the same 
formation in Houston, Twiggs, and Bleckley counties. The strata 
evidently occupy their original position, dipping slightly to the south- 
east. 

This exposure occurs on the eastern edge of a practically level 
area covering about 10 acres. The overburden consists of 2 feet of 
soil. This level area is 15 feet above the valley to the east, thus as- 
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Buring a working thickness of at least 13 feet above the drainage 
level. Several hundred yards to the northwest the limestone is again 
exposed on the southeastern edge of a limesink pond. Three or 4 
feet of stone is exposed here under 3 feet of black clay-soil. This ex- 
posure is a few feet above that in the sink. The workable area here 
consists of several acres, provided the surface of the stone is level. 

On the same property, one-fourth mile to the north, there is a 
knoll covered with black clay-soil and fragments of soft, white, fossil- 
iferous limestone. The knoll covers an area of about 5 acres and has 
a maximum elevation of 20 feet above the bottom land, with an aver- 
age several feet less. The thickness of the overburden could not be 
determined, but it is probably not more than a foot or two. There 
are several other knolls of practically the same dimensions and at the 
same elevation, in the inunediate vicinity, but no limestone is in 
sight. 

These deposits are about 3 miles east of the nearest point on the 
Central of Georgia Railway. The stone is of good quality and well 
suited for agricultural purposes, though too soft for road metal, con- 
Crete aggregate and like uses. 

SUMTER COUNTY 

With the exception of a strip along the northern and eastern 
borders, practically the whole of Sumter County is covered with red 
and mottled argillaceous sands and fossiliferous flint, all apparently 
residual material from the Oligocene formations. This portion of the 
county is gently rolling. Limestone of the Jackson group is exposed 
in a number of sinks in the extreme southeastern comer of the 
county and practically continuous in the river bluffs and escarpments 
from 4 miles above the Seaboard Air Line Railroad tressel to the Lee 
County line. The land here is level and covered with a thin layer of 
Pleistocene sands. 

STACKHOUSE LAND GOKPANT PROPERTY 

All of the limestone exposures in the southeast comer of Sumter 
County are on the property of the Stackhouse Land Company. The 
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most important of these will be described in the locality descriptions 
which follow. 

Map Locality 8u-l. — There is practically a continuous exposure 
of limestone in the Flint River banks and escarpments from the Sea- 
board Air Line Eailway tressel to a bluff 4 miles above. The face of 
the stone in this bluff is partly covered in such a manner that a com- 
plete section of the layers could not be seen. There are, however, 
alternating layers 1 to 3 feet thick of soft, white, granular limestone 
and hard, white, partly crystalline limestone. The stone is similar 
to that near the mouth of Cedar Creek, Crisp County. The base of 
the limestone was 12 feet above the surface of the water of the river 
at the time it was inspected. The river was said to be at about mean 
low water mark. The limestone continues upward from this level 
for a stratigraphic thickness of 23 feet, while the remaining 10 feet 
exposed is soil and humus. 

A sample of the limestone representative of the entire bed shows 
the following analysis: 

Analysis of Limestone Sample from Bluff on Flint River, 4 Miles 
above S. A. L, Rwy. Tressel (Sample No. 55) 

Soda (Na,0) 09 

Potash (K,0) 08 

Lime (CaO) 51.82 

Magnesia (MgO) trace 

Alumina (AlA) | , «« 

Ferric oxide (Fe^O.) \ 

Phosphorus pentoxide (P»Ob) .16 

Silica (SiO,) and insoluble 5.05 

Undetermined 41.18 

Total 100.00 

Calcium carbonate (CaCO,) 92.50 

This analysis shows the limestone to be of good grade and well 
suited for agricultural purposes. It will also make a medium-grade 
lime. 
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This limestone belongs to the Jackson group according to strati- 
graphic evidence. The beds apparently occupy their original posi- 
tion dipping slightly to the southeast. 

This bluff or escarpment is several hundred feet in length with 
practically the same section given above. The apparent overburden 
is 10 feet, but it is quite ];)ossible that the limestone extends higher 
into the hill than is indicated by the exposure. This can be readily 
determined by sinking a few prospect holes. A quarry in this deposit 
could be worked to within 15 feet of the river and would not be flooded 
probably more than once a year. However, this deposit is somewhat 
more than 3 miles from the Seaboard Air Line Railway, which would 
be a great handicap in the profitable exploitation of the stone. 

Continuing down the river the next notable outcrop is at the 
mouth of Spring Creek, 3 miles by river above the railroad. There 
is here a 14-foot exposure of alternating layers, 1 to 3 feet thick, of 
hard, white, partly crystalliqe limestone and soft, white, granular 
limestone containing fossils. This exposure is probably a continua- 
tion of Msome of the strata exposed in the bluff 1 mile up-stream. Six 
feet of soil and humus overlies the limestone. A sample taken from 
the entire face of the exposure gives the following analysis : 

Analysis of Limestone Sample from Mouth of Spring Creek 

(Sample No. 56) 

Soda (Na,0) 02 

Potash (K.0) 04 

Lime (CaO) 48.04 

Magnesia (MgO) .36 

Alumina (Al^O,) ^ 

Ferric oxide (Fe,0,) J ^'^^ 

Phosphorus pentoxide (PjOj) ,04 

Silica (SiO,) and insoluble 11.33 

Undetermined 37,61 

Total 100.00 

Calcium carbonate (CaGO,) 85.80 

Magnesium carbonate (MgCO.,) .75 

Total carbonates 86.55 
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From the mouth of Spring Creek to the tressel limestone is ex- 
posed almost continuously iA the river bank for thicknesses of 1 to 12 
feet. The hard and soft layers are persistent throughout the length 
of the exposure. The overburden is always several feet. 

Map Locality Su'2, — From 1 to 2 miles south and southeast of 
Flintside on the Stackhouse place several well-like limesinks and 
dug wells show excellent exposures of limestone. A sink 1 mile south 
of Flintside exposes 10 feet of medium hard, cream colored limestone 
containing fossils at the base and 15 feet of soft, white, fossiliferous 
limestone above. Ten feet of imconsolidated sand overlies the lime- 
stone. A field slopes, gently, southward for one-fourth mile from the 
mouth of the sink. A somewhat larger sink one-half mile east of the 
above exposes 15 feet of the soft limestone beneath which is 20 feet of 
harder stone. Five feet of sand overlies the limestone. There is a 
level area of several acres surrounding the sink. 

Sample No. 34, taken from the upper soft bed in the first men- 
tioned sink and sample No. 35 taken from the lower hard bed of the 
last described sink show the following analyses : 

Analyses of Limestone Samples from Stackhouse Place, 1 to 1 1/2 

Miles South of Flintside 



Sample No. 




35 



Soda (NatO) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (AI2O3) ^ 

Ferric oxide (Fe,0.) j 

Phosphorus pentozide (P^Os) 
Silica (SiOa) and insoluble. . 
Undetermined 



Total 



Calcium carbonate (CaCO,) 



.17 

.25 

47.36 

.04 

1.92 

.04 
10.95 
39.27 

100.00 

84.50 



These analyses show rather low-grade limestones, which are, how- 
ever, well suited for agricultural purposes. 
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The Stone of these deposits seems to be equivalent to the expos- 
ures in Crisp County along the river and in the sinks near the river. 
A peculiarity is that the limestone of the river bank exposures has 
thin layers of partly crystalline stone at apparently the same horizon 
of the outcrops in the sinks where the crystalline stone does not oc- 
cur. The deposits belong to the Jackson group. The strata are prac- 
tically level or dip slightly to the southeast. 

Both of the deposits exposed in the two sinks mentioned could 
be worked by pit-quarry methods to practically the level of the water 
in the bottom of the sinks and natural drainage still retained through 
underground channels. The overburden on the first mentioned de- 
posit is 10 feet/ which is rather heavy to allow economic exploitation ; 
on the other, however, there seems to be only about 5 feet of uncon- 
solidated sands. Both of these sinks are at least a mile from the rail- 
road, which, considering the rather impure character of the stone, is 
a serious detriment to working the stone on a profitable commercial 
basis, at the present at least. The deposits seem to be of most value 
for local agricultural ukcs. 

A well 2 miles southeast of Flintside in a broad level field exposes 
a soft bed of limestone 10 feet beneath the surface. One mile south- 
east of this well the stone is again exposed in the second terrace es- 
carpment. Eight feet of sands overlie 5 feet of soft white limestone 
with several feet of harder white limestone beneath containing For- 
aminifera and a large Echinoid. A considerable quantity of stone 
could be worked along the gentle slope of the escarpment with the 
removal of very little overburden. 

SCHLEY COUNTY 

The major portion of Schley County is within the terranes of Up- 
per Cretaceous strata and the Midway formation. As far as known 
there are no notable exposures of limestone in the county and but one 
exposure of marl, which is described in the description to follow. 

Burke Place (map locality Sc-1).— An exposure of blue, sandy 
marl is exposed in the bed of a small stream on the W. Z. Burke place, 
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3% miles northeast of Ellaville. The thickness of the marl bed could 
not be determiifedy but there is about 1 foot exposed. It underlies 4 
or 6 feet of soil and humus in the narrow stream valley. A sample of 
(he marl shows the following chemical composition : 

Analysis of Marl from Burke Place, 3 1/2 Miles Northeast of 

Ellaville (Sample No. 95) 

Soda (Na,0) 18 

Potash (K,0) 16 

Lime (CaO) 38.78 

Magnesia (MgO) 13 

Alumina (AlAO | ^ 22 
Ferric oxide (FeaOj) j 

Phosphorus pentozide (PsOa) .08 

Silica (SiO,) 28.57 

Undetermined 30.88 

Total 100.00 

Calcium carbonate (CaCO,) 69.20 

Magnesium carbonate (MgCO,) .27 

Total carbonates 69.47 

Walls Crossing, — A bed of hard, gray, fossiliferous limestone 1 
foot thick is exposed along a small branch 150 yards northwest of 
Walls Crossing. 

The following section is exposed : 

Section Near Walls Crossing 

Feet 

4. Covered to top of hill 30 

3. Black, carbonaceous clay 1 

2. Hard, gray, fossiliferous limestone. Ostrea sp 1 

1. Dark to light blue arenaceous clay 30(f) 

62 
WEBSTER COUNTY 

Webster County is within the terranes of the Jackson and Clai- 
borne groups and the Wilcox and Midway formations, while a small 
area in the extreme northwestern comer of the county is covered by 
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Cretaceous strata. Although several of these formations contain 
limestone in other |)ortions of the State, the only knOwn exposure in 
this county is in the Midway. The topography of the county is roll- 
ing to hilly. 

Cole Place (map locality We-l). — A hard, fossiliferous, highly 
arenaceous limestone is exposed at Lime Spring on the Cole prop- 
erty, 2 miles southeast of Preston. The exposures are not contin- 
uouSy but together show a stratigraphic thickness of 14 feet in the 
southern escarpment of Kinchafoonee Creek. Overlying the lime- 
stone and extending to the top of the scarp is 26 feet of unexposed 
material. 

A sample secured for analysis shows the following composition : 

Analysis of Sample from Cole Place, 2 Miles SouVieast of Preston 

(Sample No. 94) 

Soda (Na,0) 00 

potash (K,0) 00 

Lime (CaO) 41.77 

Magnesia (MgO) 06 

Alumina (Al^O,) | ,74 

Ferric oxide (FeA) j 

Phosphorus pentoxide (PsOa) .10 

Silica (SiO,) and insoluble 23.94 

Undetermined 32.39 

Total 100.00 

Calcium • carbonate (CaCO,) 74.56 

Magnesium carbonate (MgCOs) .12 

Total carbonates 74.68 

This analysis shows a low-grade limestone. The stone may be 
used locally for agriculture, but the hardness and presence of about 
25 per cent of sand grains would make it expensive to prepare. The 
stone is best adapted to use for ballast, concrete aggregate and road 
material. 
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STEWART COUNTY 

The southern half of Stewart County is- within the terrane of the 
Midway formation. The exposed materials are sands and clays and 
residual ferruginous argillaceous sands. The latter covers the greater 
portion of this part of the county. 

In the northern part of the county excellent exposures of sands 
and argillaceous sands of the Upper Cretaceous occur in gullies fre- 
quently 100 feet deep. Strata of sandstone, frequently highly ferru- 
ginous, were seen in a number of the gullies. The Bipley formation 
contains a bed of fossiliferous, calcareous, fine grained sand with fre- 
quent thin strata of hard, arenaceous limestone. Exposures of these 
strata were seen in a number of localities, about 40 feet above the 
stream beds. Sandy limonite occur at the top of a number of the 
hills which frequently rise as high as 200 ^eet above the lowlands. 
The region is very rough and but sparsely settled. 

No calcareous strata of workable thickness, containing sufficient 
calcium carbonate to be of value for agricultural or other purposes, 
were seen in the county. 

RANDOLPH COUNTY 

Randolph County is within the terranes of the Midway, Wilcox 
and Claiborne formations of Eocene age and residual material of the 
Oligocene formation. The Eocene covers the northwestern part of 
the county and has the only outcrops of limestone in that part of the 
county. The Wilcox and Claiborne in this section consist of sands 
and clays while the Oligocene material is residual ferruginous sands 
and clays of fossiliferous flint or chert. Within the outcrops of the 
Midway formation the topography is characterized by steep hills 
100 to 200 feet above the valleys. The other parts of the county are 
more gently rolling. 

All of the limestone deposits of this county are from 2^ to 4 
miles from the nearest railroad, with a rather rough country between, 
and are therefore of little value at the present, except for local use, 
nevertheless they are exceptionally pure. 
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Chreer Cave Property (map locality R-l). — Exposures of lime- 
stone occur on the hill in which Qreer Cave is situated, 9 miles 
north of Cuthbert, on the property of J. W. Wade. Near the spring 
at the southern end of the hill a few feet of hard, calcareous sand- 
stone is exposed. The exact thickness of this bed could not be deter- 
mined, but it is probably not more than 5 feet. A hard, pinkish to 
light dove colored, partly crystalline, fossiliferous limestone overlies 
the sandstone and is exposed at rather wide intervals to the top of 
the hill, 25 feet above the lower bed. The cave, 200 yards east of the 
southern end of the hill, exposes 10 feet of hard, light dove colored 
limestone that breaks rather easily with an irregular fracture. 

A sample secured from an 8-foot section of the more pure lime- 
stone near the spring shows the following analysis: 

Analysis of Limestone Sample from Chreer Cave Property 

(Sample No. H) 

Soda (Na,0) 00 

Potash (K,0) 00 

Lime (CaO) 54.44 

Magnesia (MgO) 28 

Alumina (AljOa) | ^^ 

Ferric oxide (Fe,Oa) j 

Phosphorus pentoxide (PiOg) .04 

Silica (SiOs) and insoluble 1.74 

Undetermined 43.12 

Total 100.00 

Calcium carbonate (CaCOa) 97.19 

Magnesium carbonate (MgCO,) .58 

Total carbonates 97.77 

This analysis shows an excellent grade of limestone well suited 
for agricultural uses and the manufacture of building lime. 

The deposit belongs to the upper part of the Midway formation. 
The fossils recognized were : Ostrea crenulimarginata Gabb, Yener- 
icardia planicosta Lam, Protocardia [nicolleti Conrad(?)], Pecten 
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sp., Ostrea small sp.^ Turritella sp., and others that were not well 
preserved. The limestone appears to be an erosion knob with resi- 
dual and recent sands and clays surrounding it. No data as to the 
dip of the strata could be secured. There is no evidence of local or 
regional disturbance, hence the body is probably in its original posi- 
tion, dipping slightly to the southeast. The limestone appears to le 
massive or at least havhig no distinct bedding planes. No joints 
seem to have been developed. 

The immediate vicinity of Greer Cave is characterized by a 
rugged topography. The hills are frequently as much as 175 feet 
above the streams. The lower 30 to 40 feet of the escarpments Ir 
Midway limestone, rarely exposed, while Wilcox sands and clays 
make up the upjier part. 

The stone of the Greer Cave deposit is exposed in small areas 
scattered over the surface of the hill, which is about 1000 feet wide 
and one-half mile long and rises 40 feet above the drainage level of 
the spring at the southern end. The average thickness of the lime 
stone above the lower calcareous sandstone bed is probably between 
20 and 25 feet. The outcrops indicate that the thickness of the over 
burden is onlv a foot or two. 




Sa/UMCUULVLi 

Fig. 3. — Section at Greer Gave, Bandolph Countj 

Harris Property (map locality R-2). — On the C. S. Harris place, 
3 miles west of Benevolence, water-worn boulders and fragments of 
hard, light dove colored, partly crystalline, fossiliferous limestone 
cover the side of a steep escarpment on the east side of Pumpkin 
Creek. The stone is lithologically and paleontologically similar to 
that at Greer Cave (see foregoing locality description). It covers 
the face of the slope from the creek bottom to 35 feet above for a dis- 
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tance of about 300 yards. Back into the escarpment, for 300 feet, 
there is practically no overburden and for 400 feet farther the over- 
burden reaches a maximum of only 10 feet. 

Oreer Place (map locality R-S). — Boulders of limestone are ex- 
posed in a level, oak and hickory grove 3V^ miles west of Benevo- 
lence near the Cuthbert-Lumpkin public road on the property of 
James^ Qreer. This limestone is similar in all respects to that de- 
scribed in the two foregoing descriptions. The boulders occur over 
an area of about 10 acres in the level woodland. A representative 
sample of the limestone could not be secured for analysis. 

No definite idea of the extent of the limestone body could be ob- 
tained, but it seems probable that there is quite a large deposit occur- 
ring under excellent working conditions. 

Seven and One-half Miles NortJi of Cuthbert (map locality R-k). 
— On the Cuthbert-Lumpkin road, 7^ miles north of Cuthbert, hard, 
whitish, highly fossiliferous limestone is poorly exposed, being over- 
lain by a softer fossiliferous limestone or marl. The hard stone is 
similar to that at Greer Cave, V/2 miles north, and apparently oc- 
curs at the same horizon. The limestone in the escarpment is largely 
covered by drift so that no definite idea of its extent could be ob- 
tained. 

The deposit is several miles from a railroad and hence at the pres- 
ent the stone is of value only for local use. 

CLAY COUNTY 

Clay County is within the terranes of several formations — ^the 
Ripley (Upper Cretaceous), Midway, Wilcox, and Claiborne 
(Eocene), and residual sands of Eocene and Oligocene age. The 
Midway, Claiborne and later Eocene formations all contain lime- 
stone, but in this county the outcrop of the limestone is confined to 
the Midway. 

The topography of the county is characterized in places by steep 
hills and escarpments rising 200 to 225 feet above the Chattahoochee 
River. 
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Jno, Harris Place, 5 Miles South of Hatcher Station (map local- 
ity Chi). — Limestone outcrops on the property of Jno. Harris on a 
low ridge, 5 miles south of Hatcher Station and one-half mile northi 
west of the Redding gin. 

The stone is a hard, pinkish, fossiliferous variety, resembling 
very closely that at Greer Cave. It breaks very easily with an ir- 
regular fracture. A sample of the stone shows the following an- 
alysis : 

Analysis of Sample from Harris Property (Sample No. 66) 

Soda (NoaO) trace 

Potash (K,0) trace 

Lime (CaO) 53.92 

Magnesia (MgO) 34 

Alumina (AljOa) ] -^ 
Ferric oxide (Fe^O,) J 

Phosphorus pentoxide (PaO.-,) .09 

Silica (SiOj) and insoluble 2.06 

Undetermined 43.03 

Total 100.00 

Calcium carbonate (CaCOs) 96.29 

Magnesium carbonate (MgOO,) .71 

Total carbonates 97.00 

This deposit belongs to the upper part of the Midway formation. 
No data could be secured as to the dip of the beds, but they are ap- 
parently nearly level or probably dipping slightly to the southeast. 
The exposure is largely covered by drift, so that the bedding could 
not be seen. 

These exposures occur around the end of a low limestone ridge 
some 300 or 400 feet wide and 25 feet above a spring at the foot of 
the bridge. The ridge has a length of somewhat less than a thousand 
feet at a height of about 30 feet, or 5 feet above the upper limit of the 
limestone exposed. There is a small pit on one side of the hill from 
which a few tons of the stone were removed years ago and burned for 
building purposes. There are other similar hills in the neighborhood 
on which no limestone is exposed. 



I 
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The analysis shows a good grade of limestone admirably suited 
for agricultural uses. It would also make a fair grade of building 
lime and a good stone in highway construction. The distance from 
transportation by rail, 5 miles, eliminates the deposit at present from 
being of commercial importance, except for local use. 

Brotona Mill, Cemochechobee Creek (map locality 01-2). — A good 
ezpofinre of limestone occurs below the dam at Browns Mill on Cemo- 
chechobee Greek, V/2 niiles north of Ft. Qaines. The following sec- 
tion was observed : 

Section at Browns Mill, Cemochechobee Creek 

IToet 
3. Tellow and red sand with water-worn pebbltw 6 

( Unconf ormitj ) 
Wilcox. 

2. Hardy white, foBsiliferous limestone and friable 

shell marl 5 

(Unconformitj) 
Midway. 

1. Soft, white, massive bedded limestone 20-4- 

31 

There is a well-defined unconformity between beds 1 and 2. Bed 
1 has a very irregular surface with frequent "pot holes" 10 to 15 feet 
deep filled with clay. 
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Samples taken from this limestone show the following analyses : 



Analyses of Limestone Samples from Brouons Mill 



Sample No 

Bed No 

Soda (Na,0) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (A]«0,) ^ 
Ferric oxide (Fe,0,) j 
Phosphorus pentozide (PsOr) . . 
Silica (SiOt) and insoluble.... 
Undetermined 

Total 

Calcium carbonate (CaCOa) . . . 
Magnesium carbonate (MgOO,) 

Total carbonates 



64 
1 



.04 

.06 

52.26 

1.00 

2.18 

.06 

3.68 

40.72 

100.00 

93.36 
1.10 

94.46 



There is an area covering several acres immediately surrounding 
this exposure with an apparent overburden of 6 or 8 feet. The sur- 
face of the limestone is so irregular, however, that prospecting is 
necessary before even an approximate estimate of the quantity can be 
made. 

From the mill to the river, 2 miles, the creek has cut a narrow 
gorge through the limestone with perpendicular sides from 30 to 40 
feet deep. The overburden is probably too heavy to allow economic 
working, however, prospecting may prove otherwise. 

Fort Gaines (map locality CIS). — One of the classic exposures of 
Midway and Wilcox strata is about 300 yards down-stream from the 
wagon bridge over the Chattahoochee Biver at Fort Qaines. This 
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locality has been described by Loughridge,^ Langdon,^ Spencer,* 
Veatch/ Veatch and Stephenson.*' 

Softy white, porous limestone with a few fossils is exposed from 
10 to 20 feet above low water. The unconformity between this lime- 
stone of the Midway and the overlying Wilcox sands and scmdy marls 
is well defined. The overburden is very heavy along the river which 
eliminates the deposit from being of commercial importance. 

CALHOUN COUNTY 

Calhoun County is almost entirely underlain by the Jackson 
group. The soil is mainly residual sands and clay with fossiliferous 
flint generally distributed throughout the county. Only one or two 
exposures of limestone are known. 

The topography is gently rolling to level along the streams with 
wide swamps along the larger creeks. 

Spring Creek, near Arlington (map locality Ca-1). — The only 
known exposure of limestone in Calhoun County that is of probable 
economic importance is on Spring Creek, the western boundary of 
the county, IY2 miles above the Central of Georgia Railway tressel, 4 
miles west-northwest of Arlington. The stone is a hard, white, 
partly crystalline variety, with a few poorly preserved fossils, break- 
ing easily with an irregular fracture. A sample collected shows the 
following analysis: 

Analysis of Limestone Sample from near Arlington 

(Sample No. JfS) 

Soda (NajO) trace 

Potash (KjO) trace 

Lime (OaO) 55.16 



1 Loujfhrldge, U. II., Tenth Census, Vol. VI. Cotton Production of Ga., p. 14. 

* Langdon, I>. W., Report on the Geology of the Coastal Plain of Alabama : Ala. Geol. 
Survey, 1894, p. 406. 

» Spencei?. .1. W., First Report of Progress: Ga. Geol. Survey, 1800-01, p. 48. 

* Veatch, Otto, Clay Deposits of (Jeorgia : Bull. Ga. Geol. Survey, No. 18, 1000, p. 80. 

* Veatch. Otto, and Stephenson, L. W., Geology of the Coastal Plain of Georgia : 
Bull. Ga. Geol. Survey, No. 20, 1011, p. 231. 
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Magnesia (MgO) .04 

Alumina (AljOj) ^ 

Ferric oxide (FejO,) j 

Phosphorus pentoxide (P1O5) .00 

Silica (SiO.) and insoluble 1.40 

Undetermined 43.06 



Total 100.00 

Calcium carbonate (CaCO,) 98.60 

This is an exceptionally pure stone, well suited for practically all 
purposes to which limestone is applied. The stone is also of sufficient 
hardness to make a rather low-grade ballast material, concrete ag- 
gregate and foundation for highways. 

This stone bears a very close resemblance to the limestone at 
Armena, Palmyra, and Leesburg, and is probably the same horizon 
in the Jackson group. A few fossils were seen, but they were very 
poorly preserved. It is apparently thin-beddod without distinct 
planes between. No data as to the dip of the beds could be collected, 
but they probably dip slightly to the southeast. 

This exposure extends for about 200 yards along the escarpment 
on the east side of Spring Creek, with a stratigraphic thickness of 15 
feet above the creek swamp. Overlying the limestone is 6 feet of res- 
idual ferruginous sands with limonite-sand concretions the size of 
buckshot. Eastward from the edge of the escarpment is a level field 
covering about 10 acres, which is on a level with the top of the escarp- 
ment. There are other much larger areas at about the same level 
surrounding this field. 

Information was received from T. Poole Maynard of the firm of 
Maynard and Simmons, Atlanta, who drilled the deposit, that the 
limestone extends at least 60 feet below the top of the exposure. 

Cordray Mill (map locality Ca'2), — Veatch^ gives the following 
description of an exposure in the northern part of the county : " ♦ ♦ ♦ 



»Voatch, Otto, Geology of the Coastal Plain of Oi^orgta : Bull. Ga. Geol. Survey. No. 
26, 1911. 
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• * • Probably Jackson occurs in the left bank of Ichawaynochaway 
Creek at Bateman ^Hammock,' 1^/^ miles below Gordray Mill, 12 miles 
east of Edison." 

Section at Bateman "Hammock" 

Jackson group. Feet 

3. Bed sand 10 

2. Hard, white, sandy limestone; contains a Pecten, 

probablj P. perplanus, Bryosoa, and a large oyster 3 

McBean formation. 

1. Aluminous sand and sandstone, slightlj calcareous; 

Ostrea divarieata 1 

14 
DOUGHERTY COUNTY 

The whole of Dougherty County is within the terrane of lime- 
stone-bearing formations. The Chattahoochee formation occupies a 
narrow strip along the eastern border of the county, while deposits 
of late Eocene and early Oligocene age cover the remainder. The 
limestone exposures are confined to the banks of Flint River and the 
escarpments of its tributaries near the main stream. Two tyi^es of 
stone occur — a hard, white, partly crystalline and a soft, white to 
cream colored, granular limestone. Both are fossiliferous, the latter 
frequently being made up largely of Bryozoa. 

The topography of the county is gently rolling, with the uplands 
from 50 to 75 feet above the river. A greater elevation is probably 
reached in the western part of the county. 

Bed, residual sands of probable Oligocene age top the plateau, 
with flint occurring here and there. The first terrace along the 
streams is capped with Pleistocene sands. Bored wells over the 
county have encountered limestone at depths varying from 50 to 
150 feet. 

In most of the exposures along the river limestone is visible for 
a thickness of less than 5 feet with a heavy overburden. 

Flint River, 12 Miles above Albany (map locality D-l), — Soft, 
white limestone, 8 feet thick, containing Foraminifera, Bryozoa, 
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Echinoids, Pecten, and hard calcium carbonate concretions, is ex- 
posed at the mouth of a small stream, 12 miles above Albany on the 
east bank of Flint River. An overburden of red sands overlies the 
stone for a thickness of from 5 to 50 feet. The deposit is of no impor- 
tance conmierciallj, but is rather interesting from a stratigraphic 
standpoint. 

Potoer Plant, near Albany (map locality D'2). — Below the dam 
at the power plant, 2 miles north of Albany on Muckafoonee Creek, 
good exposures of limestone occur in the creek bank and over a large 
area from which the overlying Pleistocene sands have been washed. 
Here, also, is seen a quantity of the stone which was excavated from 
the dam site. The following section is descriptive of the stone : 

Section on Muckafoonee Creek, 2 Miles North of Albany 

Pleistocene. Feet 

4, TeUow Pleistocene sands with huge flat boulders of 
porous flint and jasper (OUgocene) at the base. 
Possils in flint: Turritella, Pitaria, Gljcemeris sp., 
Pecten pouls<mi(1) 10 

Jackson group (Ocala formation). 

3. Soft, cream colored, friable limestone made up al- 
most entirely of fossUs.^ Discontinuous concre- 
tionary strata and lenses of hard, cream colored, 
partly crystalline limestone. Fossils: Amusium 
ocalanum, several Echinoids and numerous others. 
Collections made by Cooke and the writer 5 

2. Flat concretions of hard, white, partly crystalline 
limestone and cream colored flint, also flint re- 
placements 2 

1. Soft, cream colored, friable limestone with discon- 
tinuous layers or pockets of hard, partly crystal- 
line limestone. Bryozoa, Amusium ocalanum, 
Echinoid spines and other fossils 8 

25 
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The following analyses show the chemical character of the stone 
Analyses of Samples from Potter Plant, 2 Miles North of Albany 



Sample No 

Bed No 

Soda (Na,0) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (ALOn; ] 
Ferric oxide (Fe,Oa) |" 
Phosphorus peutoxide (Pfii) 
Silica (SiOa) and insoluble.. 
Undetermined 

Total 

Calcium carbonate (CaCO,). 



37 
3 



38 
1 




.05 

.06 

^3.26 

.08 

1.40 

.05 
2.93 

42.17 

100.00 
95.06 



Stratigraphic and lithologic evidence indicate that this deposit 
of limestone is equivalent to those exposures along Flint River in 
Crisp County which have been classed with the Jackson group of 
Eocene (Tertiary) age. The beds evidently occupy their original 
position, dipping slightly to the southeast. 

A field covering an area of upwards of 200 acres lies north of the 
deposit between the Georgia, Southwestern & Gulf Railroad and 
Flint River. The apparent overburden of the limestone is 10 to 12 
feet. The surface of the field is about 30 feet above the river at usual 
low water stage. 

One Mile North of Albany. — On the Georgia, Southwestern & Gulf 
Railroad, 1 mile north of the station at Albany, excavations have 
been made in the superficial sands down to the underlying limestone. 
The pits are about 10 feet deep. A large area has been uncovered in 
this way, the material having been removed for railroad construc- 
tion. The level field on either side of the railroad at this point is 
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practically continuous to a mile above the creek, 1 mile north. Pros- 
pecting is necessary to determine the extent and workability of the 
deposit. The value of real estate close to Albany is probably more 
than the underlying limestone. 

One and Three-fourths Miles below Albany, Flint River (map lo- 
cality D-3), — An interesting exposure of limestone occurs 1% miles 
below Albany on the east bank of Flint River. The following section 
describes the material visible : 

Section on Flint River, 1 S/I^ Miles below Albany 

Feet 

3. Beddish sands 12-15 

Ocala formation. 

2. Hardy deep cream colored glauconitic limestone. 
Contains Turritella, Bryozoa, Plicaiula densata (f) 
Cardium and Venericardia near the base and 
Amusium ocalanum and Echinoid spines higher up 7 
1. Soft, light gray, argillaceous limestone; fossils rare 2 



21-24 

At the top of bed No. 2 there api)ears to be an entanglement of 
rope-like limonite concretions. On breaking them, however, the inner 
material proves to be the original limestone. 

This exposure is apparently at a slightly lower horizon than the 
strata at the power house 2 miles north of Albany, which is corre- 
lated by Cooke with the Ocala formation of the Jackson group. 

LEE COUNTY 

Although the whole of Lee County is underlain by limestone for- 
mations, comparatively few outcrops occur, these being confined al- 
most entirely to the escarpments or banks of the principal streams. 
The most notable exposures occur along the Flint River and Kinch- 
afoonee and Fowltown creeks. The deposits are made up of alter- 
nating layers of hard, partly crystalline or soft, white, granular, fos- 
siliferous limestones. All the limestone exposures are of the Jackson 
group. 
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The surface of the county is gently rolling to level, few hills being 
more than 50 feet above the stream beds. The upland consists of red 
ferruginous sands and mottled arenaceous clays, probably residual 
from the Oligocene, while Pleistocene sands and gravel occur on the 
first and second terraces along the streams. 

FLINT UTKB 

The banks of Flint River, the eastern boundary of the county, 
contain outcrops of limestone at various intervals from the northern 
to the southern borders of the county. The most of these exposures 
are from 1 to 10 feet in thickness and are overlain Iby heavy deposits 
of Pleistocoie sands and gravel. There are, however, several depos- 
its worthy of note that are described in succeeding paragraphs. 

At the time these exposures were visited the stage of the river 
was 2 or 3 feet above the usual low water mark, according to infor- 
mation received from parties familiar with the stream. The eleva- 
tions given in this report are with reference to the water level at the 
time of the visit. 

With one exception the principal deposits are 6 miles or more 
from the nearest railroad and since the Flint Biver is not navigable 
above Albany, the limestone is at the present time of value for local 
use only. 

Close investigation of the creek escarpments near the river, to- 
gether with a few prospect pits or bore holes, would probably prove 
up workable deposits that were not seen during the field work for 
this report. 

Hayalett Property, Cork Ferry (map locality L-l), — Exposures of 
soft, white, granular limestone occur along the old road leading west- 
ward from Cork Ferry landing to the top of the river escarpment, on 
the Hayslett place. The following section was seen : 

Section at Cork Ferry, Lee County 

Feet 
3. Bed sands and gravel (Pleistocene), second terrace 6 
Jackson group. 

2. Soft, white, granular limestone similar to the soft 



DE8CBIPTI0N OF CALCABEOUfi DEPOSITS 139 

stone seen at other localities in the county. Fossils 
rare 17 

1. Biver deposit and talus 15 

River , 



38 

A short distance down-stream from the above point, hard and soft 
layers of limestone are exposed for several feet above the water's 
edge. It is probable that this is the series covered in bed 1 of the 
section. 

A sample taken from bed 2 shows the following analysis : 

Analysis of Sample from Cork Ferry, Lee County 

(Sample No. 60) 

Soda (Na,0) 10 

Potash (K,0) 16 

Lime (CaO) 50.00 

Magnesia (MgO) trace 

Alumina (MO.) | ^^ 

Ferric oxide (Fe^O,) j 

Phosphorus pentozide (PtOt) .09 

SiHca (SiO,) and insoluble. . . ; 7.48 

Undetermined 40.27 

Total 100.00 

Calcium carbonate (CaCO,) 89.20 

As seen from the above section the limestone in sight has a thick- 
ness of 17 feet. The exposures ap- and down-stream, however, indi- 
cate that the deposit extends to the water's edge and below. This 
gives a thickness above drainage of 32 feet, during the low stage of 
the river. Working to the lowest point would, however, be impracti- 
cable on account of the frequent river floods. A quarry floor at the 
base of the present exposure, 15 feet above the river, would be out of 
danger except probably once or twice a year. 
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The apparent overburden on the limestone is 6 feet. No definite 
evidence could be gathered, but it is possible that this thickness of 
sands and gravel is about uniform over the field, extending one-half 
mile westward from the top of the escarpment. Prospecting is nec- 
essary to determine the actual extent of the limestone. 

The lack of means of transportation decreases the commercial 
value of this deposit, but it could probably be economically worked 
for local use. 

Burke Place, 1 Mile North of Burke Ferry (map locality L2). — 
At the mouth of Parsons Branch, on the Burke place, V^ miles up- 
stream from Burke Ferry, 12 feet of limestone is exposed at the 
water's edge. The stone is the soft, white variety seen at Cork Ferry, 
5 miles up-stream. A sample from the upper 5 feet shows the follow- 
ing analysis : 

Analysis of Limestone from Mouth of Parsons Branch, Burke Place 

(Sample No. S9) 

Soda (Na^O) 04 

Potash (K,0) 04 

Lime (CaO) 53.66 

Magnesia (MgO) 12 

Alumina (A1,0,) ) ^ ^^ 
Ferric oxide (FejO,) j 

Phosphorus pentoxide (PsO») trace 

Silica (SiO,) and insoluble 2,82 

Undetermined 42.22 

Total 100 00 

Calcium carbonate (CaCO,) 95.77 

Magnesium carbonate (MgCO,) .23 

Total carbonates 96.00 

The overburden is from 8 to 15 feet, which, together with the 
proximity of the river, makes it of doubtful commercial importance, 
either for shipment or local use. 

• 

Burke Place, 2 Miles North of Burke Ferry (map locality L-2). — 
Near an old turpentine still on Parsons Branch, l^i miles up the 
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stream from the river, a small quantity of soft, white, granular lime- 
stone has been removed from a small spring. The spring is now filled 
again, so that no stone in place is visible. A sample taken from the 
pile shows the following analysis : 

Analysis of Sample of Limestone from Old Turpentine Still, Burke 

Place (Sample No. 40) 

Soda (Na,0) 10 

Potash (K,0) 14 

Lime (CaO) 48.10 

Magnesia (MgO) .14 

Alumina (AljO,) "j 

Ferric oxide (Fe,Os) j 

Phosphorus pentoxide (PjO,) .04 

Silica (SiOa) and insoluble 9.51 

Undetermined 40.53 

Total 100.00 

Calcium carbonate (CaCOs) 85.90 

Magnesium carbonate (MgCO,) .30 

Total carbonates 86.20 

On the north side of the branch is a field 8 feet above the spring 
from which the limestone was removed. This level is continuous over 
a large area of cultivated fields and piney woods. Several shallow 
wells, however, 10 to 15 feet deep, scattered over this district, expose 
no limestone. The level area is about 35 feet above the river. There 
were not enough exposures seen to get even a fair idea of the extent 
of the deposit, but it seems worthy of being prospected. 

Limestone Bluff, Flint River (map locality L-S). — Good exposures 
of limestone occur in a bluff one-half mile long, li/^ miles up-stream 
from the Georgia, Southwestern & Gulf Railroad. Reddish sands and 
gravel of Pleistocene age cap the bluflp for a thickness of from 6 feet 
near the southern end to 18 feet near the northern end. This mate- 
rial is underlain by 38 feet of soft, whitish, granular limestone con- 
taining hard concretions. A few thin layers of hard, white, semi- 
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crystalline limestone are distributed at wide intervals through the 
bed. Fossils are rather scarce. A sample taken from the upper 20 
feet of limestone near the middle of the bluff shows the following 
analysis : 

Analysis of Sample from Limestone Bluff, Flint River 

(Sample No. 61) 

Soda (Na,0) .02 

Potash (K,0) trace 

Lime (CaO) 52.68 

Magnesia (MgO) .18 

Alumina (MO,) | ^ ^^ 
Ferric oxide (Fe,0,) j 

Phosphorua pentozide (PtOs) .06 

Silica (SiO,) and insoluble 3.90 

Undetermined 41.38 

Total 100.00 

Calcium carbonate (GaCO,) 94.18 

Magnesium carbonate (MgCO,) .38 

Total carbonates 94.56 

As mentioned above this limestone exposure has a length of about 
one-half mile and a stratigraphic thickness of 38 feet to the water's 
edge. The most serious hindrance to the economic working of the 
deposit would be the frequent high stages of the river. It would not 
be necessary, however, to work the entire thickness. A quarry floor 
15 to 20 feet above low water mark would be out of danger of being 
flooded except probably once or twice a year. 

The overburden of a large area at the top of the escarpment 
ranges from 6 feet, along the southern edge, to 15 feet farther north, 
as is evident from the present exposures. Prospecting is necessary 
to gain accurate knowledge of the actual extent of the deposit. 

KINCHArOONEE CREEK 

Kinchafoonee Creek describes a southeasterly course from the 
northwestern part to the center of the southern boundary of the 
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county. From 3 miles northwest of Leesbnrg to IV^ miles below Pal- 
myra the banks of the creek are usually perpendicular with short 
stretches of swamp at wide intervals. Two terraces are recognizable, 
the first about 15 feet, and the second from 30 to 35 feet, above water. 
The former is always covered with white Pleistocene sands, while 
the latter frequently is capped with the same material, but more fre- 
quently with red sands. 

Alternating layers of hard, white, partly crystalline and soft, 
white granular limestones are exposed in the creek bluffs. The ex- 
posures are quite numerous within the limits given above. In sev- 
eral places they are unbroken for as much as a mile. A stratigraphic 
thickness of from 1 to 28 feet of limestone outcrops. The usual ex- 
posure, however, is less than 10 feet, with sands overlying to the sur- 
face of the first terrace. The most important exposures will be de- 
scribed in succeeding paragraphs. 

This limestone belongs to the Jackson group. The beds are in 
their original position with a dip to the southeast of slightly more 
than the fall in the stream. 

J, R. Smith Property (map locality L'4), — An exposure of lime- 
stone occurs on the property of J. R. Smith of Atlanta at the head of 
a small branch one-fourth mile east of the Leesburg-Dawson road, 5 
miles from Leesburg and one-fourth mile southwest of Kinchafoonee 
Creek. 

The lower 6 feet of the stone is hard, white, and partly crystalline 
with 14 feet of poorly exposed limestone overlying. The latter out- 
crops as ledges of medium hard, white, granular limestone. It is 
probable that a soft material of the same general character lies be- 
tween the harder strata. All of the stone breaks easily with an ir- 
Tegular fracture. 
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A sample for analyBis taken from the exposures shows the follow- 
ing analysis : 

Analysis of Limestone Sample from J. R. Smith Property, 5 Miles 

Northwest of Leeshurg (Sample No. 9S) 

Soda (NaaO) trace 

Potash (K,0) trace 

Lime (CaO) 53.98 

Magnesia (MgO) .14 

Alumina (AljOj) ^ 

Ferric oxide (FcjO,) j 

Phosphorus pentoxide (PsOg) .04 

Silica (SiO,) and insoluble 2.64 

Undetermined 42.74 

Totol 100.00 

Calcium carbonate (CaCO,) 96.50 

Magnesium carbonate (MgCO,) .30 

Total carbonates 96.80 

This deposit is in the form of a small knoll, covering slightly 
more than an acre at the base, with a maximum height of 20 feet 
above the spring near by. Exposures occur at frequent intervals 
over the surface. A quarry in this deposit would have natural drain- 
age if the floor is kept slightly above the level of the spring. The 
overburden consists of about a foot of soil. 

There are broad fields surrounding this deposit at a level slightly 
below the top of the knoll covered with red sands and mottled clays, 
both of which contain iron concretions the size of buckshot. This 
material is probably residual from the Oligocene. Prospecting is 
necessary to accurately determine the thickness of the limestone 
bed. 

The quantity of limestone in sight is too small to be of much com- 
mercial importance except for local use. 

One and One-half Miles helow Leeshurg (map locality L-S). — On 



LIMESTONES OF THE COASTAL PLAIN OF flKOKGIA PLATE VII 



'.. MII.KS KAST OF KATIII.KEN, 



VE8CB1PTI0N QF CALCAREOUS DEPOSITS 146 

the west bank of Kinchafoonee Creek, IV^ miles below the Leesburg 

Dawson public road, the following section is exposed : 

• ^^ 

Section 1 1/2 Miles below Leeshurg-Dawson Road, Kinchafoonee 

Creek 

Feet 

3. Pleistocene uand (2nd terrace) 3 

2. Alternating thin beds of hard and soft, white, gran- 
ular limestone 18 

1. Soft, white, granular limestone; Brjozoa and a large 

oyster 4 

25 

The perpendicular face of the bluflf made it impracticable to se- 
cure a sample of the limestone for analysis. 

This exposure extends along the creek for several hundred feet 
with a broad area extending eastward on a level with the top of the 
escarpment. Closer investigation or prospecting is necessary to de- 
termine the extent of the limestone body. 

This section is repeated in a bluff one-eighth mile down -stream on 
the same side of the creek. The thickness of the limestone and the 
overburden is here the same, but the level area back from the top of 
this escarpment is larger. Together the two areas cover several hun- 
dred acres. 

As seen from the above section the overburden consists of 3 feet 
of sand. It would probably be impracticable to work the entire 
thickness of stone on account of the frequent high stages of the creek. 
With such a light overburden, however, the floor of the quarry could 
be kept high enough to be out of danger of floods except during un- 
usual seasons. 

Across the creek from the lower bluff, limestone is exposed for a 
thickness of 12 feet with 3 feet of Pleistocene sands overlying. This 
deposit is too near the water to be worked economically on a large 
scale. 

Bridge West of Century (map locality Lr6). — In the escarpment 
on the west side and 100 yards from Kinchafoonee Creek, hard, white, 
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partly crystalline limestone is poorly exposed 25 feet above the water. 
The soft stone that is inter-stratified with the hard at other expos- 
ures on the creek is not visible, being covered by drift and humus. 
The deposit is overlain by 7 feet of red sands, the cap of the second 
terrace. A broad level field covering a thousand acres or more con- 
tinues westward from the escarpment. The exposures were so poor 
that a representative sample could not be obtained. 

East Bank of Kinchafoonee Creek, 1 Mile above Palmyra (map 
locality L-8). — On the east bank of Kinchafoonee Creek, 1 mile above 
the mouth of Fowl town Creek, the following section is exposed in a 
perpendicular bluff for a distance of about 200 feet. (See Fig. B, 
Plate IX.) 



• 



Section on Kinchafoonee Creek, 1 Mile North of Palmyra 

Feet 

3. Bands (second terrace) . . . -. 4 

2. Alternating thin strata of hard, partly crystalline 

and soft, white, granular limestone 21 . 

1. Soft, whitish, granular limestone; Brjozoa 6 

31 

A large area lies east from the exposure at about the level of the 
top of the escarpment. 

As is the case with the other deposits along the creek, if the en- 
tire thickness is worked the quarry will be flooded at frequent in- 
tervals. However, a quarry floor 10 to 15 feet above the water would 
probably be out of danger. 

Rawson Property, Palmyra, 5 Miles Northwest of Albany (map 
locality L-8). — An escarpment on the southwest side of the mouth of 
Fowl town Creek, on the Rawson place, shows rather poor exposures 
of 30 feet of alternating layers of hard and soft limestone. The 
hard stone is partly crystalline while the soft }fi granular. The 
stone is apparently very similar to that exposed along the Flint 
River in Crisp County and is probably the same horizon. 
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A sample of the stone secured as generally as possible from all 
the exposures shows the following chemicai composition : 

Analysis of Limestone Sample from Mouth of Fowltown Creek, 

Lee County (Sample No. 108) 

Soda (NmO) 14 

Potash (K,0) 05 

Lime (CaO) 54.04 

Magnesia (MgO) 12 

Alumina (A1,0|) ^ ^^ 

Ferric oxide (FejO,) j 

Phosphorus pentozide (PiOb) .02 

SiUea (SiO,) and insoluble 2.75 

Undetermined 42.06 

Total 100.00 

Calcium carbonate (CaCO,) 96.54 

Magnesium vcarbonate (MgOOi) .26 

Total carbonates 96.80 

The analysis shows an excellent grade of limestone, well suited 
for agricultural purposes. It will also make a fair grade of lime. 
As mentioned above the stone is exposed for a stratigraphic thick- 
ness of 30 feet. For another 10 feet there are frequent boulders ex- 
posed. Overlying the upper bouldei*s there is 10 feet of red sand. In 
the public road cut 150 yards west of the exposure the irregular sur- 
face of the limestone is covered by from 6 to 10 feet of red sand 
gravel. 




Fig. 4. — Section showing limestone on Bawson property, Lee County 



The nearest point on the Albany-Dawson division of the Seaboard 
Air Line Railway is about ly^ miles southwest of the deposit. 
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The limestone exposures continue down Kinchafoonee Creek 2 
miles below the mouth of Fowltown Creek. With the exception of 
the above mentioned bluff, which is several hundred yards long, the 
limestone exposures do not exceed 12 feet in thickness and underlie 
3 to 10 feet of sands. 

POWLTOWN CREEK 

Fowltown Creek has a southeasterly course through the south- 
west comer of Lee County and empties into Kinchafoonee Creek at 
Palmyra, 5 miles northwest of Albany. Unlike the latter stream, 
there is a narrow swamp along Fowltown Creek for its entire course 
in the county. On both sides of the swamp, however, escarpments 
rise from 20 to 30 feet above the bottom land. They are highest at 
the mouth of the creek and get lower as the head is approached. The 
respective crests, however, are about at the same level and probably 
belong to the second terrace. 

Several exposures worthy of note occur between the mouth of the 
stream and Armena, near the western boundary of the county. The 
stone is similar to that outcropping along Kinchafoonee Creek, al- 
ternating layers of hard, partly crystalline and softer, white, gran- 
ular limestone. The stone belongs to the Ocala formation. No data 
as to the dip of the beds could be secured ; however, the dip is prob- 
ably 8 to 10 feet per mile to the southeast. 

The value of these deposits is enhanced by the proximity of trans- 
portation facilities; the Seaboard Air Line Railway paralleling the 
stream, 1 to 2 miles to the south, along its entire course in the county. 

Two Miles North of Armena (map locality L-O). — Small expos- 
ures of hard, white, partly crystalline limestone occur in the north 
bank of a small tributary of Fowltown Creek, 2 miles north of Ar- 
mena. The section here if well exposed would probably be similar to 
the section on Kinchafoonee Creek, thin layers of the hard limestone 
alternating with layers of soft, white, granular limestone. This lat- 
ter material is covered by drift and humus. 
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The deposit, haying a stratigraphic thickness of 4 to 6 feet, may 
be traced for several hundred feet. Overlying the limestone is 5 to 10 
feet of red ferruginous sands with scattered limonite concretions. 
Prospecting is necessary to determine the value of this deposit. 

Cocke Property (map locality L-10). — Several exposures of hard, 

« 

white, partly crystalline and soft, white, granular limestone occur 
in the bluffs of Fowltown Creek and around a spring on the north 
side, on the J. F. Cocke property, 1 mile northeast of Armena. Only 
in a few instances is the limestone in place. The exposures consist 
mainly of loose boulders covering the creek escarpments. 

At Indian Spring and Indian Den, 200 yards north of the creek, 
the stone is exposed in place for a thickness of 5 feet above the spring. 
The loose boulders then continue to within 3 feet of the surface of 
the field. A sample taken from the limestone in place and the loose 
pieces shows the following analysis : 

Analysis of Sample from Indian Den, J, F. Cocke Place 

(Sample No, 41) 

Soda (NaaO) trace 

Potash (K,0) trace 

Lime (CaO) 55.08 

Magnesia (MgO) 08 

Alumina (AlsO.) ] .o 

Ferric oxide (Pe,0,) j ". 

Phosphorus pentoxide (P|Ob) trace 

Silica (SiOt) and insoluble 1.00 

Undetermined 43.12 

Total 100.00 

Calcium carbonate (CaCO,) 98.38 

Magnesium carbonate (MgCOg) .17 

Total carbonates 98.55 
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There is another exposure 800 feet west of Indian Den in which 
the limestone extends from the creek bed to within 3 or 4 feet of the 
surface of the field. Half way between these two exposures a well- 
like sink exposes limestone in 
place 4 feet below the surface. 
This sink is 20 feet above the 
ci-eek. The field is continuous 
at about this level over an area 
of upwards of 40 acres, north of 
the exposures. 

Near the mouth of the spring 
branch, 250 yards southeast of 
the spring, the limestone is 
again exposed to within 4 feet 
of the top of the escarpment. 
This point is 400 feet west of 
the north and south line of the 
Cocke and Bynes properties. 
The district between the creek and the Seaboard Air Line Rail- 
way at Armena is a practically level field of from 20 to 25 feet above 
the creek bed. No exposures occur over this area nor are there any 
wells to indicate the thickness of the overburden, which consists of 
red sands with limonite concretions, as far as can be seen. 

The exposures indicate larjge deposits of limestone in this district 
under good working conditions. Prospecting is necessary, however, 
to give a fair idea of the actual extent and thickness of the stone. 

An old kiln stands near the railroad at Armena in which at one 
time the limestone from near Indian Spring was burned for building 
purposes. 

Bynes Place, 1 1/2 Miles East of Armena (map locality L-10). — 
The creek escarpment on the Bynes place, adjoining the Cocke place 
on the east, has a rather gentle slojie with the field at the top extend- 
ing northward from the creek for about one-half mile at a level of 



Fig. 5. — Sketch map of Cocke property, 
sear Armena, Lee County. 
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from 20 to 24 feet above the creek bed. One-half mile down-stream 
from the exposures mentioned in the foregoing locality description, 
boulders of hard, partly crystalline and soft, white, granular lime- 
stone cover the slope from the base to 18 feet above. This exposure, 
together with the one on the Cocke place near the Bynes line, indi- 
cates that this large area is underlain by limestone at a depth of 2 
to 6 feet. These two exposures can hardly be relied upon for the 
whole area and hence prospecting is necessary to give a definite idea 
of the actual extent of the deposit. 

North Bank Fowltown Creek, One-half Mile East of Leeahurg- 
Newton Road (map locality L-ll). — The north escarpment of Fowl- 
town Creek becomes steep one-half mile below the Leesburg-Newton 
public road and contains poor exposures of the hard, partly crystal- 
line and soft, white, granular limestone seen at other localities along 
the stream. The stone occurs to within 6 feet of the surface of the 
broad level field north of the creek and 24 feet above the swamp. 

No definite idea could be obtained as to the actual extent of the 
deposit, but it seems j)robable that it underlies the entire field at ap- 
proximately the depth indicated above. Prosi)ecting is necessary to 
determine this, however. 

Miller Place, South Bank Fowltown Creek /map locality L 11), 
— Inter-stratified layers of hard, white, partly crystalline and soft, 
white, granular limestone are exposed on the Miller place, in an old 
roadway, 1 mile above the mouth of Fowltown Creek on the south 
side. The following analysis shows the chemical character of the 
stone. 

Analysis of Limestone from Miller Place, 1 Mile Up-stream from 

Mouth of Fotpltown Creek (Sample No. J/S) 

Soda (Na«0) trace 

Potash (KjO) trace 

Lime (CaO) 54.26 

Magnesia (MfjO) .04 

Alumina (AKO ) ^ 

Ferric oxide ( Fe-OO \ 

Phosphorus pentoxide (PnO;.) trace 
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SiUca (SiOO and insoluble 2.13 

Undetermined 42.87 



Total 100.00 

Calcium carbonate (CaCOg) 96.86 

Magnesium carbonate (MgCOa) .08 



Total carbonates 96.94 

The limestone has a thickness of 15 feet overlain by 6 feet of red 
sands. From the top of tlie escarpment to the Seaboard Air Line 
Bailway, 1% miles south, the field is practically level. This area 
likewise extends eastward to Kinchafoonee Creek and westward to 
and beyond Armena. No wells occur over this area to give an idea 
of the overburden, but it is likely little more than indicated by the 
above exposure. 

Some drift limestone occurs along the south escarpment from 
this exposure to Armena, but no stone is seen in place. 

CRISP COUNTY 

The western third of Crisp County is immediately underlain by 
the Jackson group, which is limestone bearing, and residual red ar- 
gillaceous sands and flint of the Vicksburg formation. The most of 
these formations are covered, however, by sands of probable Pleis- 
tocene age. The only limestone exposures are in sinks in a strip 
about iy2 miles wide down the Flint River and in the river banks 
and creek beds near the river from Gum Creek to Swift Creek. 

The Altamaha beds cover the eastern two-thirds of the county ex- 
cept a small area in the south central border underlain by the Alum 
BluflP and Chattahoochee formations, according to Veatch and Steph- 
enson. The general topography of the county is rolling to level. 

Clegg Place (map locality C-l), — A small exposure of soft, white, 
argillaceous limestone occurs at the "lime spring" on the Clegg place, 
200 yards west of the Daphne-Drayton road, 2 miles north of Daphne. 
This deposit is at the foot of a hill rising 20 feet above the valley. 
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Numerous wells on this plantation, where the surface of the ground 
is about level with the top of the above hill, expose no limestone at 
depths ranging from 20 to 35 feet. 

Byrom Property (map locality C-2). — A number of limesinks on 
the S. B. and W. H. Byrom property, within a radius of 1 mile of 
Daphne Station, offer excellent exposures of a cream colored to white, 
argillaceous limestone, frequently called "chimney rock." Underly- 
ing this bed is a stratum of harder limestone containing Bryozoa, 
Orbitoides and a Pecten, probably P. perplanua. This lower bed is 
rather poorly exposed except in the sinks near Nigger Den, an old 
underground stream channel, three-fourths mile southwest of the 
station. At this point the following section is visible : 

Section at Nigger Den, Byrom Property 

Feet 
3. Overburden of red clayey sand and gray soil 18 

Jackson group. 

2. Soft, porous, cream colored to white, argillaceous 

limestone, * * chimnej rock. ' ' Fossils rare 18 

J^ White, foBsiliferous limestone, slightly harder than 
overlying bed. Fossils: Brjozoa, Orbitoides 

and Pecten 11 

Surface of water in sink 

47 
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Samples taken from the above exposure and an outcrop three- 
fourths mile northeast of the station, near the site of an old saw mill, 
show the following analyses : 

Analyses of Samples from Byrom Property 



Sample No. 
Bed No. .. 



32 
1 



33 
2 



31 
Near 
sawmill 



Soda (Na,0) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (AlsO,) > 

Ferric oxide (FejOj) j 

Phosphorus pentozide (PfO.) . 
Silica (SiO,) and insoluble... 
Undetermined 



.10 


.12 


.08 


.15 


50.76 


46.72 


.10 


.06 


1.50 

4 


.76 



Total 



Calcium carbonate (CaCO,) . 
Magnesium carbonate (MgCO, ) 

Total carbonates i 



.04 

6.62 

40.80 

100.00 

90.76 
.21 

90.97 



trace 
10.93 
41.26 

100.00 

83.30 
.13 

83.43 



.15 

.14 

48.30 

.06 

.78 

.02 

7.84 

42.71 

100.00 

86.30 
.13 

96.4^ 



The silica is partly in the form of minute clear quartz grains. 
There also occur spicules of sponges and a very small species of coral, 
both replaced by a mineral, apparently glauconite, insoluble or only 
slightly soluble in hydrochloric acid. The larger proportion of insol- 
uble impurity seems to be in the form of clay. 

These limestone strata belong to the Jackson group and probably 
are near the middle of the series. The contact of the two strata ex- 
posed is not of sufficient extent in any one exposure to determine ac- 
curately the dip of the bed, comparison with other outcrops, how- 
ever, indicate that the beds are almost horizontal or dipping slightly 
to the southeast. No indications of either regional or local distur 
bances were seen. No joints seem to have been developed. Imme 
diately overlying the limestone is a varying thickness of reddish, 
clayey sand, probably residual from limestone. 
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The best exposures on this property occur near Nigger Den, three- 
fourths mile southwest of the station and 300 yards north of Hugu- 
nen Ferry on the Flint River. Two hundred yards east of the Den 
there is exposed in a long narrow limesink, through which a large 
stream of water flows, 29 feet of limestone with 18 feet of overburden. 
South of the sink there is a level field covering several acres, the sur- 
face of which has an elevation of 47 feet above the underground 
stream, and 50 feet above the water of the Flint River, 200 yards to 
the south. At the time the observations were made the river was a 
few feet above low water. 

This exposure can be traced to the Den where the stone outcrops 
again in practically the same section. The samples, Nos. 32 and 33, 
of which the analyses are given on a preceding page, were secured at 
this point from the entire thickness of the exposure. It is entirely 
probable that the upper limit of the limestone is several feet above 
the top of the exposure. No wells or pits were available from which 
this could be determined. 

North of the line of outcrop from the long narrow sink to Nigger 
Den there is a narrow strip of bottom land 20 feet above the level of 
the water in the sinks or 9 feet lower than the top of the limestone 
exposure. The overburden covering of this area could not be deter- 
mined without prospecting. 

Natural drainage for quarries in the foregoing deposits may be 
retained by working the upper 30 feet of the limestone. 

Near the site of an old saw mill, 1 mile northeast of Daphne Sta- 
tion, there is a limesink exposing 10 feet of soft argillaceous lime- 
stone, with a 10-foot overburden, similar to bed No. 2 of the section 
at Nigger Den. This sink contains water to the base of the outcrop 
and is at least 20 feet deep below this level. Two hundred feet south 
of the sink a well shows the limestone to be 10 feet below the sur- 
face. Another exposure 100 yards east of the well shows the same 
thickness of overburden. 

In two other sinks 300 and 500 yards, respectively, south of the 
above sink, similar limestone is exposed from 12 feet below the sur- 
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face of the surrounding field to the water in the bottom of the sink, 
10 feet lower. In the southernmost of the sinks a bold stream of 
water flows northward, which would indicate that all of these sinks 
are along an underground stream. Sample No. 31^ see analysis on 
the p^ceding page, was taken from the outcrop to the south over the 
entire thickness of the exposure. 

The field immediately surrounding these sinks covers an area of 
about 100 acres, the surface of which has an elevation of 10 to 12 
feet above the limestone. West of the line of sinks there is a large 
level area covering several hundred acres with an elevation of about 
20 feet above the limestone. The ^'Big House" is in the center of the 
latter area. 

Another exposure occurs at '^Jacobs Well," a limesink one-half 
mile northwest of the station or one-half mile southwest of the ^^Big 
House." The stone here is similar to bed No. 1 of the section at Nig- 
ger Den, only 1 foot of stone, however, is exposed above the water in 
the sink. Inmiediately surrounding the sink is a field covering a few 
acres, some 6 feet above the limestone. It then gradually rises to the 
elevation of the field mentioned in the foregoing paragraph. 

Two hundred yards west of Daphne, on .the south side of the rail- 
road, the soft, argillaceous limestone is again exposed in Blue Spring, 
the mouth of an underground stream flowing about 1000 gallons of 
clear blue water per minute. The overburden here seems to be about 
20 feet. 

Across the railroad from the spring there are several deep sinks 
exposing limestone in their bottoms under an overburden of at least 
20 feet. 

The following is the log of the Byrom artesian well between the 
station and the mill on Gum Creek, about 300 yards apart : 
Log^ of Byrom Well, Daphne, Crisp County 

Feet 

Yellow clay to 54 

Limestone to 82 



* McCallie, S^^ W., Underground Waters of Georgia : Bull. Ga. Geol. Survey, No. 15, 
1908, p. 94. 
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Cavity to 90 

Limestone to 100 

Cavity to 114 

Bluish clay to 154 

Dark colored sand to 250 

Limestone, flint and sand to 304 

This log indicates that the limestone occurs to a depth of 144 feet 
below the surface of the ground at this point. The drill record shows 
the upper 54 feet to be "yellow clay." The surrounding exposures in- 
dicate that this thickness was originally occupied by limestone, hence 
the clay is probably residual and of local occurrence. The cavities 
were probably dissolved out of the limestone. The surface of the 
ground at the well is 15 feet lower than the field to the south or 11 
feet lower than the top of the limestone exposure at Nigger Den 
three-fourths mile to the southwest. Hence, the probable thickness 
of the limestone is 125 feet. 

It seems, from the above data, that the overburden on the lime- 
stone of all the exposures on the Byrom property is rather heavy, but 
not necessarily prohibitive to development. The exposures were not 
of sufficient number to give an accurate idea of the extent of the en- 
tire deposit, hence, prospecting is necessary. 

On account of the comparatively flat surface of the section it 

would be necessary to work the limestone by pit-quarry methods. 

Natural drainage could be retained by working the upper 30 feet of 

the deposit only. 

The chemical analyses show rather low-grade limestones best 
suited for agricultural uses. 

Averitt Place (map locality C-S), — Two exposures of limestone 
occur on the Averitt place, 1 mile south of Daphne Station. One ex- 
posure is in a small valley 150 yards south of the Cordele-Americus 
highway and 1000 yards east of Flint Eiver. The stone here is a 
medium soft, highly fossiliferous, white limestone. The fossils are 
mainly Bryozoa with an occasional Pecten. The other exposure oc- 
curs in a sink about 300 yards east of this exposure, at which point 
17 feet of earth overlies 23 feet of limestone. The stone is a soft, 
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glauconitic, argillaceous limestone with a harder, fossiliferous ledge 
on top. The soft stone is similar to that occurring on the Byrora 
property previously described, while the harder stone is similar to 
that of the first mentioned exposure in this paragraph. A sample 
taken from the 5-foot exposure in the gulley on this property shows 
the following analysis: 

Analysis of Limestone Sample from Averitt Place 

Soda (Na,0) trace 

Potash (K,0) 06 

Lime (CaO) 47.62 

Magnesia (MgO) 32 

Alumina (AlA) ) ^ 26 
Ferric oxide (FcjO,) \ 

]?hosphorus pentoxide (PjOa) .56 

Silica (SiOj) and insoluble 6.78 

Undetermined 43.40 

Total 100.00 

Calcium carbonate (CaCOs) 85.08 

Magnesium carbonate (MgCOj) .67 

Total carbonates 85.75 

These exposures belong to the Jackson group. The strata evi- 
dently occupy their original position, dipping slightly to the south- 
east. 

The exposure in the valley from which the sample was taken has 
a vertical extent of 5 feet and is a few feet above the bottom of the 
gulch and 12 feet below the surface of the level field immediately 
west. A small quantity of this stone has been excavated and burned 
for lime within recent years. This small quarry could be continued 
along the edge of the hill and a considerable quantity of stone re- 
moved, which at present lies under very light overburden. Back into 
the hill, however, the apparent overburden is too heavy to allow eco- 
nomic working. The stone could be worked for a few feet below the 
floor of the valley and drainage retained by ditching. It is of low 
grade, but could be used locally for agricultural purposes. 
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Armstrong Place (map locality C-i), — Several limesinks occur on 
the Armstrong place, 2 miles south of Coney. In one of these sinks 
limestone is exposed for a thickness of 25 feet with an overburden of 
6 feet. The exposure is in such a position that a section could not be 
made nor could a fair sample of the stone be secured. Fragments 
lying at the foot of the exposure are of soft, argillaceous, granular 
limestone and fossiliferous limestone containing Bryozoa, both simi- 
lar to other exposures of limestone in Crisp County which are de- 
scribed in this report. 

One hundred feet west of the above exposure the apparent thick- 
ness of the overburden is 12 feet. From this point westward and 
southward there is a level area reaching a mile or more in both direc- 
tions. Several wells in this area show only mottled sandy clay for 
depths of 25 to 30 feet. 

A considerable quantity of limestone could be worked at this ex- 
posure before an excessive overburden would be encountered. The 
distance of the deposit from transportation, limits its usefulness to 
the contiguous plantations. 

(Map locality €-4), — Other exposures of limestone on the Arm- 
strong place are in the Flint River bluff, 1% miles west of the above 
mentioned outcrop. In this bluff the stone is exposed continuously 
to the mouth of Cedar Creek, li/^ miles above. At the upper end of 
the bluff the limestone outcrop is 15 feet thick, and continues for 
more than one-half mile down-stream. The visible limestone 1 mile 
above Cedar Creek is 38 feet thick and continues for a little less than 
one-half mile down-stream. 

The following section of the higher bluff is descriptive of the dif- 
ferent starta : 

Section of Limestone Bluff on Armstrong Place 

Feet In. 
11. Pleistocene sands and gravel, surface of second 

terrace 7 

Jackson group. 

10. Mostly concealed, but with several small exposures 
of soft, white granular limestone and hard, part- 
ly crystalline, light gray limestone 8 



160 GEOLOGICAL 8UBVEY OJf GEOSGIA 

m 

9. Haxd, light gray, crystalline limestone 3 

8. Alternating 6- to 10-inch layers of soft and slightly 

harder, white, granular limestone 1 6 

7. Hard, light gray, crystalline limestone 3 

6. Alternating 6- to 10-inch layers of soft and slightly 

harder white, granular limestone 7 6 

5. Medium hard, white, partly crystalline limestone. . 4 

4. Soft, white, granular limestone 4 

3. Medium hard, white limestone containing Bryozoa. 4 
2, Soft, light' gray, granular limestone containing 

flint nodules 8 

1. Hard, white, partly crystalline limestone, irregu- 
larly weathered. Lunulitee, Flabellum and Bryo- 
zoa 2 6 

River 
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The stage of the river was about 2 feet above low water at the 
time the exposure was investigated. 

The section of the up-stream end of the bluff is practically the 
same as the lower 15 feet of the foregoing section. 

Along the bluff the river has a due south course. The limestone 
strata here are dipping practically with the grade of the river, which, 
provided the true strike of the beds is east-northeast, would make the 
dip a few feet per mile to the south-southeast. 

A sample taken from beds 5 to 10, inclusive, shows the following 
analysis: 

Analysis of Sample from High Portion of Armstrong Bluff 

(Sample No, 58) 

Soda (Na,0) 04 

Potash (K,0) 04 

Lime (CaO) 49.16 

Magnesia (MgO) .30 

Alumina (AlA) } . 7- 

Ferric oxide (Fe,0,) [ 

Phosphorus pentoxide (PaOa) .00 

Silica (SiOa) and insoluble 5.28 

Undetermined 40.42 

Total 100.00 
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Calcium carbonate (CaCO,) 87.77 

Magnesium carbonate (MgCOa) .63 

Total carbonates 88.40 

This is a comparatively low-grade limestone, but well suited for 
agricultural uses where the shipping distance is not too great. 

The overburden of the lower portion of Armstrong Bluff is from 
5 to 10 feet, which is probably continuous for the width of the first 
terrace, one-fourth mile. The overburden over the stone of the higher 
part of the bluff is 7 feet as indicated in the above section. The level 
area at this elevation runs northeast and east from the bluff for a dis- 
tance of a mile or more. It is possible that prospect pits in this area 
would prove the overburden less in places than that indicated at the 
exposure. However, even if this be the case, the distance of the de- 
posit from transportation would prohibit it from being of commer- 
cial importance at the present at least. • 

/. Williams Property (map locality C-4). — An excellent exposure 
of limestone occurs 100 yards down-stream from the mouth of Cedar 
Creek in a river bluff very similar to the Armstrong Bluff, previously 
described. The bluff together with surrounding land is owned by I. 
Williams, Raines, Oa. 

The following section is descriptive of the material of the strata 
exposed : 

Section of Limestone Bluff 100 Yards helow the Mouth of Cedar 

Creek, Flint River 

Feet In. 
8. Unconsolidated sands of probable Pleistocene age; 

second terrace 18 

Jabkson group. 

7. Hard, white, partly crystalline limestone 1 

6. Soft, white, granular limestone 3 3 

5. Hard, cream colored, partly crystalline limestone. . . 9 

4. Soft, white, granular limestone 3 

3. Medium soft, white limestone; amusium ocalanum{1) 1 

2. Soft, white, granular, argillaceous limestone 8 

1. Hard, white, crystalline limestone 4 

Biver 

39 
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The close similarity between this and the section of Annstrong 
Bluff is readily seen on comparison. 

The following analyses are of samples taken from the face of this 
exposure : 



Analyses of Samples from Bluff 100 Yards Down-stream from Mouth 

of Cedar Creek 



Sample No 

Bed No 

Soda (Na.0) 

Potaah (KgO) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (Al,Oa) ^ 

Ferric oxide (Fe,5,) j 

Phosphorus pentoxide (PsO|) . . 

Silica (SiO,) and insoluble 

Undetermined 

Total 

Calcium carbonate (CaCOi) . . . 
Magnesium carbonate (MgOOa) 

Total carbonates 



59 

3to8 



trace 

.18 

50.36 

1.00 

.94 

.12 

8.66 

38.74 

100.00 



89.90 
2.10 

92.00 



The analysis of the sample from bed 2 shows 14.14 per cent insol- 
uble material, which is probably clay. 

The riyer at this point runs southwest which is very nearly along 
the strike of the beds, therefore po information as to the dip could be 
gained. 

As indicated by the above section the overburden on the lime- 
stone is 18 feet which is, of course, too great to allow profitable 
quarry operation. Cedar Creek, just north of the bluff, has cut a chan- 
nel through the lower soft beds of the limestone for a distance of one- 
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fourth mile from the river. The creek bottom land is 10 to 15 feet 
above the bed of the stream with the limestone frequently within a 
foot or two of the surface. Sufficient quantities of stone for local 
agricultural use could be worked here comparatively cheap. 

WOBTH COUNTY 

The northern part of Worth County is underlain by the Jackson, 
Vicksburg and Chattahoochee formations. The Jackson is repre- 
sented by limestone strata exposed along Flint Biver. The Vicks- 
burg is probably represented by residual red and mottled sands, but 
seems to be very thin through this section. The Chattahoochee lime- 
stone is exposed in several sinks north of Bridgeboro and is repre- 
sented by residual red sands along the surface. The west slope of a 
ridge several miles back from the river contains the Chattahoochee 
strata. 

The two following sections give an idea of the exposures of the 
Jackson limestone: 

Section 5 Miles above O. 8W. d 6. Tressel, Flint River 

(Map locality Wo-l) 

Feet 
2. PleiBtocene red sands and pebbles with flint of 

probable Vicksburg age at base 10 

Jackson formation. 

1. Medium hard, white, compact limestone. Bryozoa, 

foraminifera 5 



15 

Section One-half Mile above Dougherty County Line 

(Map locality Wo-Z) 

Feet 

2. Flint and soil 

1. Medium hard, grayish limestone grading into white 

at top. Bryozoa, foraminifera 5 

Other exposures occur along the river at thicknesses of from 1 to 
4 feet. None are of economic value. In Lee County, limestone was 
seen as high as 30 feet above the river, then it is reasonable to be- 
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lieve that the same is the case in Worth County, just across the river. 
Prospecting along some of the creek escarpments would possibly 
prove up workable deposits. 

Alford Property (map locality Wo-S). — There is an exposure of 
limestone in a sink 3 miles northwest of Bridgeboro, 100 yards south 
of the Albany road on the Alford property. This sink is in the top 
of a low hill in the open piney woods and has the shape of a funnel, 
10 feet in diameter at the bottom, 100 feet at the top, and 40 feet 
deep. The following section is descriptive of the strata : 

Section in Limesink on Alford Place 

Feet 

3. Clayey sand subsoil and sand top soil 6 

2. Hard, cream colored, fossiliferous limestone. Fos- 
sils poorly preserved. (Elevation 270 feet) 15 

1. White, concretionary-like, oolitic, comparatively soft 

limestone 20 

41 

A comparison of this section with those of other descriptions 
shows the similarity of the strata. 

A sample taken from the entire thickness of limestone shows the 
following analysis: 

Analysis of Sample from Alford Property (Sample No. 104) 

Soda (Na,0) 08 

Potash (K^O) 06 

Limestone *(CaO) 52.12 

Magnesia (MgO) 12 

Alumina (AljO,) | -^ 

Ferric oxide (FejOs) f 

Phosphorus pentoxide (PjOb) .31 

Silica (SiOa) and insoluble 6.17 

Undetermined 40.64 

Total 100.00 

Calcium carbonate (CaCO,) 93.12 

Magnesium carbonate (MgCOg) .25 

Combined carbonates 93.37 
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This analysis shows a good grade of limestone well suited to agri- 
cultural purposes. It will also make a rather low-grade lime when 
burned. 

This limestone belongs to the Chattahoochee formation of Ter- 
tiary age, according to the lithologic and geographic evidence. The 
sink is another of those very numerous ones which characterize the 
terrane of the Chattahoochee formation. 

As mentioned above the exposure is confined to the sides of the 
sink. The minimum overburden is 6 feet, but the average is prob- 
ably considerably more since the surface of the limestone seems to 
be rather irregular. The hill, a large portion of which is level, cov- 
ers an area of upwards of 100 acres, and has gently sloping sides. 
Another exposure occurs on top of the hill in a low flat sink 150 yards 
west of the above sink, in the form of a large limestone boulder, 10 
feet lower than the general level of the surrounding field and 10 feet 
lower than the top of the limestone at the other exposure. 

A definite idea of the extent and workability of this deposit could 
not be gained from the present exposures, prospecting is necessary. 
Evidence furnished by neighboring exposures of the same formation 
indicates that the limestone is at least 100 feet thick. The deposit is 
sufficiently elevated above the bottom land so that drainage need not 
be considered. There are also underground channels leading out from 
the bottom of the sink. The underground water level is probably 
more than 100 feet below the top of the limestone. 

The Georgia Northern Railroad is about 1 mile to the southwest 
of the deposit. 

MITCHELL COUNTY 

The western part of Mitchell County is underlain by two lime- 
stone-bearing formations — the Ocala (Jackson group) and the Chat- 
tahoochee. The only exposures of the stone, however, seem to be in 
the banks and escarpments of Flint River, the western boundary of 
the county, and in Cedar Sink, 5 miles northwest of Sale City. The 
river outcrops are of no commercial value on account of their near- 
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ness to the water and the heavy overburdens. Sections of the most 
prominent exposures are given in succeeding paragraphs. 

There are two general types of stone occurring in the Ocala, a 
hard, white to cream colored and a soft, granular limestone. Both 
are fossiliferous, but frequently only sparsely so. The limestone is 
similar to that occurring in the southern part of Dougherty and the 
northern part of Decatur counties, and also across the river in 
Baker County. 

(Map locality Mi-1). — A large stream of clear water issues from 
a vertical cavern in the limestone, 1 mile below the Dougherty County 
line. Here 2 feet of soft, white limestone containing Bryozoa is ex- 
posed 2 feet above the surface of the river water. 

(Map locality Mir2). 

Section of Bluff S Miles below Dougherty County Line, Flint River, 

East Bank 

Feet 
3. Pleistocene sands, clay and gravel 18 

2. Besldaal, mottled, arenaceous clays with flint near 

base 15 

1. Soft, whitish, pitted limestone 2 

35 

This exposure is on the outside of a sharp bend. During stages 
of high water the river rapidly undermines the perpendicular bluff 
and works farther back into the level field on top. A bluff quite simi- 
lar to the above occurs 4 miles farther down-stream. 

(Map locality MirS). ' 

Section of Bluff 5 Miles helow Dougherty County Line, Flint River, 

East Bank 

Feet 

3. Beddish, argillaceous sands and gravel 20 

2. Gray, arenaceous clay 9 

1. Soft, white, fossiliferons limestone 1 

30 
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(Map locality Mi'4). 

Section IS Miles above Newton 

Feet 
2. Beddish sands and claj with fragments and bould- 
ers of flint 26 

1. Hard, cream colored limestone; fossils rkre 6 

32 

Seyeral large springs issue from the limestone. 

II '■ ' 

(Map locality MirS), 

.1. 

Section 4 Miles ahove Newton 

Feet j 

2. Pleistocene sands and gravel lO-f- 

1. Soft, gray (speckled) limestone, similar to stone 

occurring for several miles above and below 8 

18+ 

Between this section and Norman Ferry, 18 miles below Newton, 
a few exposures of limestone occur, rarely more than 1 foot above the 
water. 

(Map locality Mir6). 

Section 12 Miles heloto Newton 

Feet 

3. Beddish, argillaceous sands 15 

2. Gray, yeUow and purple, arenaceous clays 28 

1. Boulders of hard, yellowish, irregularly weathered 
limestone with a few poorly preserved fossils; 
Amusium 2 

45 

(Map locality Mi-l). — From 4 to 5 miles above the Decatur 
County line there is an almost continuous limestone bluff, from 10 to 
18 feet high. The stone is a hard, cream colored, slightly crystalline 
limestone with few fossils. An overburden of 10 to 30 feet of sands 
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and soil covers the rock. A sample taken from the face of the bluff 
shows the following chemical composition : 

Analysis of Sample from near Decatur County Line 

(Sample No. 62) 

Soda (Na,0) trace 

Potash {K4O) trace 

Lime (CaO) 52.84 

Magnesia (MgO) .06 

Alumina (MO.) ) 

Ferric oxide (Fe,0,) | 

Phosphorus pentoxide (PiO,) .07 

Silica (SiOO and insoluble 2.42 

Undetermined 41.85 

Total 100.00 

Calcium carbonate (CaCOa) 94.40 

Magnesium carbonate (MgCOg) .13 

Total carbonates 94.53 

Another bluff similar to the above occurs from 1 to 2 miles above 
the Decatur County line. 

V. M. Hay good Property (map locality Mi-8). — On the property 
of Dr. V. M. Haygood, 5 miles northwest of Sale City, there is an ex- 
cellent exposure of strata of the Alum Bluff and Chattahoochee for- 
mations in Cedar Sink, one-half mile southwest of the plantation 
quarters. The sink resembles a funnel very closely, there being a 
wide mouth which gradually narrows until it reaches a diameter of 
about 15 feet, at a point 65 feet below the surface. From here to the 
bottom of the sink, about 70 feet below, the opening resembles a 
hand-dug well with smooth vertical sides. This prevented a detailed 
examination of the strata in this lower part of the limesink. 

The following section is descriptive of the strata examined : 

Section in Cedar Sink, 5 Miles northxcest of Sale City 

Feet 
Alum Bluff. ' 

5. Reddish, clayej sand containing chert fragments... 15 
4. Greenish, argillaceous sand 30 



DE8CBIPTI0N OF CALCABEOUS DEPOSITS 169 

Chattahoochee. 

3. Brecciated limestone in matrix of greenish, arena- 
ceous clay 10 

2. Medium hard, white limestone with concretionary- 

like structure, the concretions being about 1 inch 

in diameter. Elevation 265 feet( f ) 10 

1. Limestone 70 

135 

This deposit is not of economic value at the present time, due to 
the great thickness of overburden on the limestone. 

BAKER COUNTY 

Although the whole of Baker County is underlain by limestone- 
bearing formations the exposures are confined to the banks of the 
Flint River and its tributaries. The greater portion of the county 
is covered by residual sands and flint, probably of late Eocene age. 
Along the river and the larger creeks near their mouths limestone of 
the Ocala formation (Jackson group) is exposed. These exposures 
are frequently continuous for miles with a thickness rarely exceed- 
ing 4 or 5 feet. The following sections give the character of the stone 
and its vertical extent and overburden. 

Section at Jones Landing, 10 Miles above Newton 

Feet 

3. Pleistocene sands and gravel 14 

2. Hard, compact, cream colored limestones. Fossils 

rare 2 

1. Medium hard, cream colored limestone 7 

23 

Section at Twelve-Month Landing, 2 Miles above Decatur County Line 

Feet 

2. Pleistocene sands 10-20 

1. Medium hard, compact, slightly crystalline lime- 
stone. Amusium, Brjozoa, Echinoids 10 

20-30 

The latter section was seen in a bluff which extends from Twelve- 
Month Landing to 1 mile above. On the Mitchell County side of the 
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river the limestone is exposed for a thick^iess of 18 feet at one point. 
No exposures of economic importance could be found. The evidence 
presented along the river front is, however, sufficient to justify closer 
investigation of the district. 

Weatherhee Place, Ichaioaynochatoay Creek. — On the Roe Weath- 
erbee place there is an almost continuous exposure of soft, 
white, fossiliferous limestone in the north bank of Ichawaynochaway 
Creek from its mouth, the Flint Biver, to 2 miles above. The lime- 
stone in the bluffs is from 2 to 10 feet thick, underlying a minimum 
thickness of about 6 feet of black hanmiock soil. The exposures are 
entirely similar to those seen along Flint Biver above and below the 
mouth of the creek. The first terrace has a varying width, but is 
usually less than one-fourth mile. The second terrace escarpment is 
mainly huge boulders of highly fossiliferous flint. Amusium ocdktr 
num are numerous. This flint continues along the slope for a mile or 
more. The extent of the siliceous beds under the second terrace could 
not be determined, but there are numerous outcrops of the rock in 
sinks for some distance back from the escarpment. This flint is en- 
tirely similar to that seen at a number of localities west of Flint 
Biver, namely, Chickasawhatchie Creek, 3 miles northwest of Leary, 
Spring Creek, Miller County, and the southern part of Early County. 

I 

The fossils of this flint indicate that it is the equivalent of the 
limestone strata above Albany on Einchafoonee Creek, and, there- 
fore, belongs to the Ocala formation. 

EARLY COUNTY 

Early County is within the terranes of the Claiborne and Jack- 
son groups and deposits of late Eocene, all of Tertiary age. The last 
mentioned deposits are residual sands, clays, and fossiliferous flint. 
The log of the Blakely deep well* shows "yellowish, cherty limestone" 
between 30 and 40 feet below the surface. A deep well near Kara* 



^McCallle, S. W., Underground Waters of Georgia: Bull. Ga. Geol. Survey, No. 16, 
1908, p. 105. 

> Op. dt., p. 107. 
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penetrates limestone from 32 feet below the surface to 120 feet. Good 
exposures of fossiliferous flint were seen along Spring Creek, but no 
limestone. 

Strata of the Jackson group have been mapped by Otto Veatch as 
occurring over a small area along the Chattahoochee River around 
SaflFold, but no limestone outcrops are mentioned by him in the Geol- 
ogy of the Coastal Plain of Georgia. 

The Claiborne group occurs over a narrow strip along the Chat- 
tahoochee River from a few miles above Saffold to the Clay County 
line. No limestone is exposed, but marl occurs on Grimsleys Creek, 
8 miles northwest of Blakely. 

Chrimsleys Mill (map locality E-l). — Below the dam of Grimsleys 
Mill, 8 miles northwest of Blakely, there is exposed a 4-foot bed of 
sandy shell marl overlain and underlain by bluish sands containing 
calcareous concretions. 

A hard arenaceous, glauconitic, shell marl is exposed in the creek 
bed one-half mile down-stream from the mill, a sample of which shows 
the following analysis: 

Analysis of Marl Sample from (Grimsleys Mill, Early County 

(Sample No. 65) 

Soda (Na,0) 20 

Potaah (K,0) 12 

Lime (CaO) 41.26 

Magnesia (MgO) 04 

Alumina (A]«Ot) | - . ^ 

Feme oxide (Fe,0,) J 

Phosphoras pentozide (PsO.) .02 

Silica (SiO,) and insoluble 24.04 

Undetermined 32.86 

Total 100.00 

Calcium carbonate (CaOO,) 73.70 

This analysis shows a rather high-calcium marl that is suitable 
for agsicultural uses. It is doubtful, however, whether it can be 
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worked commercially, since the stratum is only 4 feet thick and oc- 
curs in the creek bed with usually several feet of overburden oa 
either side of the stream. 

DECATUB COUNTY 

Decatur County is within the terranes of the Ocala, Chattahoo- 
chee, and Alum Bluff foraiations with probable Pleistocene sands 
and gravel covering large areas in the eastern and western parts. 
The most prominent exposures of limestone occur in the banks and 
escarpments of Flint River and one or two localities on Spring Creek. 
West of Flint River the Ocala and Chattahoochee formations are 
largely covered by a variable thickness of Pleistocene sands. 

The outcrops of Ocala limestone ai-e all near the waters of Flint 
•River and Spring Creek, and are of little or no economic importance. 

The Chattahoochee limestone exposures occur near the base of a 
steep escarpment on the easteni side of Flint River. This high ridge 
is continuous from Bainbridge to the Florida State line, a distance 
of about 20 miles. It is said to continue down the Apalachicola 
River in Florida to within a few miles of the Gulf. 

Three Miles below Baker County Line (map locality Del). On 

the west bank of Flint River, 3 miles below the Baker County line 6 
feet of hard, cream colored, granular, non-fossiliferous limestone is 
exposed at the base of the bluff. The stone has been irregularly 
weathered by the action of the river water. 

This outcrop probably belongs to the Ocala formation. The de- 
posit itself is of no economic value, but it shows the presence of lime- 
stone in the vicinity with the possibility of its continuance to a higher 
elevation. 

Flint River, North of Bainbridge (map locality De2).— From 5 
to 7 miles above Bainbridge, on both banks of the Flint River, there 
are several bluffs exposing along their bases about 10 feet of soft 
cream colored limestone with abundant fossils. This stone is near 
the contact with the overlying Chattahoochee formation and is prob- 
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ably of Ocala age. The deposits are of no commercial importance, 
but offer excellent opportunity for the study of the stratigraphy of 
the formation. Fossil collections were made here by Dr. C. Wythe 
Cooke, of the IJ. S. Geological Survey, and the writer. 

Watsons Spring (map- locality De-3), — A bed of hard, cream col- 
ored limestone, somewhat oolitic with Orbitoides and Pecten, occurs 
in Watsons Spring, 3 miles below Brinson on the west side of Spring 
Creek. The deposit has an exposed thickness of 2 feet above the creek 
level. The fossils are ratherly poorly preserved and insufficient to 
determine the age of the formation in the field, but it is probably 
Chattahoochee. 

Twelve Miles below Bainhridge, East Bank of Flint River (map 
locality De-J^). — ^What is probably the northernmost exposure of 
Chattahoochee limestone on Flint River occurs 12 miles below Bain- 
bridge in the east bank. The outcrop is of hard, white, compact lime- 
stone containing imperfectly preserved corals. The bed has a thick- 
ness of 5 feet at the base of the bluff and is overlain by limonitic sands 
and river sand. This deposit is of no economic importance, but is 
interesting stratigraphically as it marks the approximate northern 
limit of the Chattahoochee formation on Flint River. Fossil collec- 
tions were made here by Cooke, of the U. S. Geological Survey. 

SANBORN MILL CREEK • 

(Map locality De-5). — From the head of Sanborn Mill Creek, one- 
fourth mile west of the station at Faceville, to the Flint River, 2i/^ 
miles north, there are good exposures of the Alum Bluff and the Chat- 
tahoochee formations. The former outcrops as clays in a deep gully 
at the head of the branch while limestone of the latter formation is 
exposed almost continuously from the bottom of the gully to the river. 
The following is a rather ideal section, but gives a general idea of the 
strata : 

Section from Head of SanJ)om Mill Creek to the Flint River 

Pleistocene. Feet 

11. White to gray sands 10 
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Oligoeene. 

Alum Bluff formation. 

10. Yellow, arenaceous clay (partly covered) 25 

9. White, yellow and blue day (fullers earth) 15 

8. Covered (probably clay) 15 

Chattahoochee formation. 

7. Arenaceous limestone 2 

6. Hardy non-crystalline limestone 13 

5. Hard, whitish, crystalline limestone 30 

4. Soft, white, arenaceous limestone and hard, white\ 

arenaceous limestone f 

3. Calcareous sand (3 to 6 feet) V 65 

2. Hard and soft, white, arenaceous limestone (hardi 

in pockets) / 

Recent. 

1. Swamp deposit 15 

190 

Sanborn Mill Greek has cut a narrow "V"-8haped valley along its 
entire course, except near the river where it is swampy. There are 
few limestone exposures, except in the bed and the immediate banks 
of the streams, and these rarely have a stratigraphic thickness of 
more than 10 feet. These outcrops indicate large deposits of lime- 
stone with light overburden, though the evidence is not conclusive. 
All of the limestone is, however, rather impure and probably of little 
value at the present. A few of the best exposures are described as 
follows : 

One Mile Northwest of Faceville. — ^At the fork of the two 
branches near the southern edge of lot 286, 21st district, there are 
huge boulders of hard, cream colored, compact limestone, belonging 
to bed 6 of the above section. There are several acres of level land 
around the junction of the two streams largely covered by loose lime- 
stone. No sample for analysis was secured as the stone was not in 
place. 

A limestone ridge in the northern part of the same lot runs be- 
tween and comes to a point at the junction of two small streams. 
This stone is a hard, white, crystalline variety with a few fossils that 
have been distorted beyond recognition by the re-crystallization of 
the calcium carbonate. 
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A sample of this stone shows the following analysis : 

I 
I 

Analysis of Sample of Limestone from Lot 286, 21st District 

(Sample No. 46) 

Soda (Na,0) 22 

Potaah (K,0) U 

Lime (CaO) 44.78 j 

Magnesia (MgO) 71 

Alumina (A1,0,) 'i 

Ferric oxide (Fe,0,) \ 

Phosphoms pentozide (PsOr) , -04 

SiHca (SiO,) and insoluble 17.64 

Undetermined 35.11 

Total 100.00 

Calcium carbonate (GaCO,) 81.30 

Magnesium carbonate (MgCO,) 1.49 

• — ^^^.^^^ 

Total carbonates 82.79 

This analysis shows a siliceous limestone, though under the hand 
lens it appears to be comparatively pure. 

This stone belongs to bed 5 of the above section. The loose bould- 
ers give evid^ice that the deposit is in beds from 12 to 18 inches in 
thickness. The strata are apparently in their original position, dip- 
ping a few feet per mile to the southeast. 

This deposit occurs in a small ridge extending west from the main 
creek escarpment to where a small stream enters Sanborn Mill Creek. 
The ridge has a width of about 150 feet at the upper limit of the ex- 
posure and a height of 30 feet above the stream bed. These dimen- 
sions decrease to where the streams unite. The exposure is some 
200'feet long. An overburden of probably not more than 1 or 2 feet 
covers the limestone. 

The above analysis shows a stone that is too low in lime to be 
worked for agricultural purposes, except for local use. However, the 
stone is sufficiently hard to be used for road work, ballast and aggre- 
gate for concrete. It is also suitable for building purposes. The thin 
bedding will be an aid to quarrying. 
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This is probably the most valuable exposed deposit of limestone 
along Sanborn Mill Creek. The bed, however, is probably continuous 
along the edge of the escarpments of the streams in the vicinity. 
Prospecting is necessary to prove other workable deposits. These de- 
posits are 80 feet lower than the Atlantic Coast Line Kailway and 1 
to 2 miles distant. 

The exposures of limestone, below the above bed, along Sanborn 
Mill Creek and its tributaries, are quite numerous; in fact, almost 
continuous along the stream banks. In places the branches have cut 
narrow ditch-like channels through the soft, white stone. These out- 
crops belong to beds 2 and 4 of the above section. The analyses of 
samples of these stones show a magnesian limestone with high silica 
content in the form of small quartz grains. The stone is of little 
value, except locally for agricultural purposes. 

A sample of the stone from the fork of the branches one-half mile 
from Flint River shows the following analysis : 

Analysis of Sample from Lot 265, 21st District (Sample No. 1ft) 

Soda (Na,0) 82 

Potash (K,0) 25 

Lime (CaO) 23.86 

Magnesia (MgO) 15.46 

Alumina (AlaO.) | „ - ^ 

Ferric oxide (Fe,0,) [ 

Phosphorus pentoxide (P2O5) * .04 

Silica (SiOa) and insoluble 17.04 

Undetermined 39.37 

Total 100.00 

Calcium carbonate (CaCO.) 42.60 

Magnesium carbonate (MgOO,) 32.46 

Total carbonates 75.06 

This is a high-magnesian limestone containing clear quartz grains. 
It is one of the few samples of limestone collected in the Coastal 
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Plain showing an appreciable percentage of magnesia, which is prob- 
ably only a local condition. 

The following section was noted one-fourth mile from the river on 
Sanborn Mill Creek : 

Section One-fourth Mile from River, Sanborn Mill Creek 

Feet 

4. Soil, some flint 4 to 7 

3. Medium hard, white, arenaceous limestone 8 

2. White, flne grained sand * 3 

1. Medium hard, white, arenaceous limestone 6 

24 

A sample from bed 3 shows the following analysis : 

Analysis of Sample from Sanborn Mill Creek, One-fourth Mile from 

Flint River (Sample No. 48) 

Soda (Na,0) 39 

Potash (K,0) 15 

Lime (CaO) 43.86 

Magnesia (MgO) 2.60 j 

Alumina (A1,0,) | 1 qo J 

Ferric oxide (Fe,0,) \ < 

Phosphorus pentoxide (P3O5) trace 

Silica (SiO,) and insoluble 14.32 

Undetermined 37.38 



t 



Total 100.00 

Calcium carbonate (CaCOg) 78.30 

Magnesium carbonate (MgCOg) 5.40 

i 

Total earbonates 83.70 

The silica is in the form of clear quartz grains. 

Numerous exposures of the medium hard to soft white arenaceous 
limestone occur along a branch that enters Sanborn Mill Creek from 
the northeast, in lot 265, 21st district, one-half mile from Flint River. 
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Analysis of Sample taken from a lO-foot Exposure, 1 1/2 Miles Up 
stream from the Flint River, Lot 263,? 21st District 

(Sample No. 49) 

Soda (NaaO) .44 

Potash (K,0) .44 

Lime (CaO) 42.22 

Magnesia (MgO) 47 

Alumina (A1,0.) | 

Ferric oxide (Fe,0,) | 

Phosphorus pentoxide (PaOg) .04 

SiUca (SiO,) and insoluble 22.07 

Undetermined 32.84 

Totol 100.00 

Calcium carbonate (GaOO.) 75.42 

Magnesium carbonate (MgGOi) .90 

Total carbonates 76.32 

This analysis shows a low-calcium limestone with the silica in the 
form of clear quartz grains. 

Another sample was taken from an 8-foot exposure one-fourth 
mile up-stream from the above outcrop. 

Analysis of Sample from Lot S84, 20th District, Decatur County 

(Sample No. 50) 

Soda (Na,0) 32 

Potash (K,0) 20 

Lime (CaO) 41.30 

Magnesia (MgO) .90 

Alumina (AlA) ) . «. 

Ferric oxide (Fe,0,) [ ^'^ 

Phosphorus pentoxide (PsOt) trace 

SiUca (SiO,) and insoluble ; 23.11 

Undetermined 33.13 

Total 100.00 

Calcium carbonate (CaCO,) 73.70 

Magnesium carbonate (MgC(^) 1.90 

Total carbonates 75.60 

This is an impure limestone containing clear quartz grains as the 
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principal impurity. It is generally soft, but contains hard calcareous 
concretions of irregular shapes and sizes. 

W. M. Duke Place (map locality De-6). — On the W. M. Duke prop- 
erty, 3 miles northwest of Faceville, several low limestone ridges ex- 
tend from the main escarpment toward the river. The stone is a hard, 
whitish, partly crystalline, fossiliferous variety, having an irregular 
fracture. A sample of the rocks shows the following analysis : 

Analysis of Limestone Sample, W. M. Duke Place, S Miles Northwest 

of Faceville (Sample No. 51) 

Soda (NaaO) trace 

Potash (K,0) *. . . trace 

Lime (CaO) 54.70 

Magnesia (MgO) 12 

Alumina (A1,0») | ^^ 

Ferric oxide (Fe,Og) j 

Phosphorus pentozide (PsOt) trace 

SUica (SiO,) and insoluble 1.38 

Undetermined 43.10 

Total 100.00 

Calcium carbonate (CaCO.) 97.70 

Magnesium carbonate (MgOO,) .26 

Total carbonates 97.96 

This deposit probably belongs to the upper middle beds of the 
Chattahoochee formation. The stratum appears to be in its original 
position, dipping a few feet per mile to the southeast. 

The best exposures occur on a ridge one-half mile north of the 
Duke house. Here are a number of flat outcrops of the limestone 
with loose fragments and boulders scattered over the surface of the 
ridge. Other exposures occur on similar limestone ridges east of the 
above. These deposits are about 100 feet above low water mark of the 
Flint Biver and are near no stream that would hinder working by 
flooding the quarry; consequently natural drainage can be secured. 
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These deposits, which are about 5 in number cover areas from 2 to 
10 acres each, with an average height above the valleys of 15 to 18 
feet. The overburden of soil and humus, appears to be usually less 
than 2 feet. 

The deposits are easily accessible from both the Atlantic Coast 
Line Bail way, 2 miles south, and the Flint Eiver, one-half mile north, 
which is navigable from Albany, to the Gulf of Mexico. 

The above analysis shows an exceptionally pure limestone, well 
suited for agricultural uses and for building lime. The stone is also 
hard enough to be used for ballast, aggregate for concrete and pos- 
sibly road metal. The surrounding hills and bottoms are well tim- 
bered and would furnish adequate fuel for power generation or lime 
burning. 

It is quite probable that numerous other outcrops of limestone 
occur along the foot of the ridge that follows down the east side of 
the Flint River. The region is full worthy of closer investigation 
than was permissible on this survey. 

Recovery (map locality De-1). — From 1 to V/2 miles south of Re 
covery along the Atlantic Coast Line Railway, there are a number of 
limesinks exposing a soft, cream colored, granular, arenaceous lime- 
stone containing harder masses of a like texture from one-half to 
twelve inches in diameter. A sample of this stone shows the follow- 
ing analysis : 

Analysis of Sample Secured 1 Ilk Miles Southwest of Recovery 

(Sample No, 52) 

Soda (Na,0) 46 

Potash (KjO) 12 

Lome (CaO) 26.74 

Magnesia (MgO) ».... 16.47^ 

Alumina (A1»0.) | 2^^' 

Ferric oxide (Fe,Og) j 

Phosphorus pentozide (PsOb) trace 

Silica (SiO,) and insoluble 14.68 

Undetermined 39.37 

Total > 100.00 
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Calcium carbonate (CaCO,) 47.74 

Magnesium carbonate (MgCO,) 24.70 

Total carbonates 72.44 

This analysis shows a high-magnesian limestone containing a large 
percentage of silica, which is in the form of clear quartz grains. This 
limestone is lithologically and chemically similar to the bed from 
which sample No. 47 was taken. 

These exposures occur in the steep sides of two or three compara- 
tively recent limesinks, the most prominent of which is a well-like sink 
some 50 feet in diameter into which a small stream flows and finds an 
outlet through underground channels. At the time of the visit the 
sinks were almost full of water^ so that a complete section could not 
be seen. 

These exposures occur in a narrow flat bottom between a ridge on 
the north and a creek on the south, through which the Atlantic Coast 
Line Railway runs. The tops of the exposure are usually a few feet 
below the rails and are overlain, in the bottom land, by an overbur- 
den of from to 10 feet. 

This limestone is again exposed 1 mile farther southwest in a 
small stream bed beneath the railroad. Here are large flat concre- 
tions of comparatively pure limestone. The overburden is quite 
heavy. 

This stone is probably of no value at the present time. The cal- 
cium content is too low to be worked on a commercial scale for agri- 
cultural limestone and the silica sand content prevents its being used 
for the manufacture of hydraulic lime. 

Near Florida Line (map locality De-S). — From 300 yards north of 
to the Florida State line, a soft, white, siliceous limestone is exposed 
in tiie cuts along the Atlantic Coast Line Railway. No fossils could be 
found in the material. A sample of the limestone showed the follow- 
ing analysis : 

Analysis of Limestone Sample from Florida Line, A. C. L. Railway 

(Sample No. 5S) 

Soda (Na,0) 49 

Potash (K,0) 86 
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Lime (CaO) 13.40 

Magnesia (MgO) 8.87 

Alumina (A1,0,) | 2^ 
Ferric oxide (Pe,0,) j 

Phosphorus pentozide (PsOa) .06 

Silica (SiO,) and insoluble 47.02 

Undetermined 26.66 

Total 100.00 

Calcium carbonate (CaCO,) 23.90 

Magnesium carbonate (MgCX),) 18.60 

Total carbonates 42.50 

The above analysis shows a highly siliceous magnesian limestone 
or dolomite. The silica is in the form, principally, of very finely 
divided particles, but some fine quartz grains also occur. Better ex- 
posures of this stone occur across the State line in Florida. At one 
locality on the railroad, 1 mile north of River Junction, numerous fos- 
sils were seen in a flat exposure at a lower horizon than the exposures 
in the railroad cuts. 

This stone is frequently used throughout this section for building 
chimneys and has hence acquired the name of "chimney rock." 

GRADY COUNTY 

The larger portion of Grady County is covered with sand and 
clays of the Altamaha formation with Alum Bluff and Chattahoochee 
strata exposed along the Ochlockonee River and in the southeastern 
and northwestern parts of the county. The surface is gently rolling 
to level. The limestone exposures are confined to the southern and 
northwestern parts of the county. 

Water Falls (map locality 01). — Probably the best exposure of 
the Chattahoochee and the lower part of the Alum Bluff formations 
occurs in the limesink known as Water Falls, 11 miles north of Whig- 
ham on the I. E. Maloy property. This sink is of comparatively re- 
cent origin, 50 feet in diameter, with perpendicular sides some 50 feet 



DE8CBIPTI0N OF CALCABE0U8 DEPOSITS 183 

deep and then a steep slope going 50 feet deeper. The strata, espe- 
cially the limestone, are similar to those seen at various localities 
throughout this section of the State. The following section is de- 
scriptive of the strata exposed. 

Section at Water Falls 

Altamaha (LafajetteCf) ) Feet In. 

16. Drift to top of hill, reddish, sandy soil 18 

15. Yellow and gray mottled, argillaceous sand with 

flint fragments at base; yellow soil at top 10 

(Unconformity) 
Alum Bluff. 

14. Greenish, slightly plastic clay, exact thickness not ') 

determined, probably about 3 

13. Hard, irregular calcium carbonate concretions in a 

matrix of white, calcareous, sandy clay 10 

12. White, calcareous sand 6 

11. White, calcareous clay 6 

» 

10. White, arenaceous limestone 2 

9. White, calcareous clay 6 

8. White, arenaceous limestone 2 

7. Soft, white, calcareous sandstone 6 

6. Greenish, probably calcareous sand 6 

Chattahoochee. 

5. Bed of apparently brecciated material similar to 
that of bed 4 in a matrix of white, argillaceous, 
sandy limestone 5 

4. Hard, compact, grayish limestone, fossils rare; oc- 
casional oolites; conchoidal fracture 20 

3. Hard, compact, yellowish-gray limestone with deli- 
cate, irregular brownish bands in places; fossils 
rare ; conchoidal f ractfire 5 

2. Hard, white, minutely crystalline, porous limestone; 
concretionary-like structure; several species of 
cephalopods. Highly oolitic in pockets; weath- 
ers into pisolitic-Uke mass; pisolites one-half to 
2 inches in diameter; conchoidal fracture; re- 
sembles lower bed at * * Limesink ' * 50 

1. Medium hard, white, fossiliferous limestone. Ech- 
inoids, Pecten (perplanusf), Orbitoides and Bry- 
ozoa. Bears close resemblance to limestone seen 
along Flint Biver below Newton 20 

160 4 
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Samples from the different strata show the following analyses : 
Analyses of Samples from Water Falls 



Sample No. 
Bed No. . . . 




74 
13 



Soda (Na,0) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Ainmina (A1,0,) ^ 

Feme oxide (Pe,0,) J •• 
Phosphorus pentozide 

(P.O.) 

Silica (SiOs) and insoluble 
Undetermined 



Total 



Calcium carbonate (CaCO,) 
Magnesium carbonate 
(MgCO.) 

Total carbonates . . . 



trace 


.06 


.31 


traoe 


.03 


.19 


55.46 


52.16 


42.78 


.16 


.40 


1.23 


,32 


.50 


.80 


trace 


trace 


.04 


.50 


4.73 


18.98 


43.56 


42.12 


35.67 


100.00 


100.00 


100.00 


98.96 


93.16 


76.40 


.34 


.84 


2.60 


99.30 


94.00 


79.00 



.60 

.23 

26.68 

5.61 

1.76 

.08 
37.33 
27.71 

100.00 

47.68 

11.74 

59.42 



As seen from the above section this limestone belongs to the Chat 
tahoochee formation. It is massive bedded with probably a slight 
dip to the southeast. The water which flows into this sink during 
wet seasons flows ont through underground channels. 

This deposit has a visible vertical extent of 100 feet. One-fourth 
mile west of this exposure the stone of bed 3 of the above section out 
crops at Rock Cave. Between these two exposures there is a large 
field having a regular slope from the top of the former down to the 
latter outcrop. East of the Water Falls the overburden on the lime- 
stone consists of the complete section given above. On the west side 
the overburden has a maximum thickness at the mouth of the sink 
of 25 feet, from, which point the field slopes westward. At the Rock 
Cave the overburden is apparently about 10 feet. Surrounding these 
exposures there are fields covering from 200 to 300 acres at about the 
same level as that immediately surrounding the cave. No accurate 
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idea of the actual extent and workability of this deposit could be 
gained from the two exposures. Prospect pits are necessary. 

This deposit is about 10 miles from the nearest trunk line rail- 
road, but a log railroad which connects with the Atlantic Coast Line 
west of Whigham is within about 4 miles of the property. 

Blowing Cave (map locality 0-2). — At Blowing Cave, one-half 
mile north of the Water Falls, on the Barrow place, hard, white lime- 
stone similar to that of bed 2 at the Water Falls (see section) is ex- 
posed. A sample of the stone, taken principally from loose boulders, 
shows the following analysis : 

Analysis of Sample from Blowing Cave (Sample No, 70) 

Soda (Na,0) trace 

Potash (K,0) trace 

Lime (CaO) 54.54 

Magnesia (MgO) 30 

Alumina (A1,0.) ) ^o 

Ferric oxide (Pe,0,) J 

Phosphorus pentoxide (PaOs) .00 

Silica (SiOt) and insoluble .95 

Undetermined 43.53 

Total 100.00 

Calcium carbonate (CaCO.) 97.34 

Magnesium carbonate (MgCOg) .63 

Total carbonates 97.97 

This exposure is on the top of a low hill some 25 feet above the 
surrounding bottom land, and consists principally of loose boulders 
of stone with a few in the mouth of the cave probably in place. There 
is an overburden of apparently not more than 3 or 4 feet. The hill 
covers 40 to 50 acres. This deposit is at too great a distance from a 
railroad to be of commercial importance, but it is well situated and 
the stone of excellent quality to be worked for local use. 
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Forest Falls (map locality 0-3). — At Forest Falls or Limesink, 
8 miles north of Whigham, limestone is exposed in a vertical bluff 40 
feet high. A small stream falls over this precipice and then finds an 
outlet through underground channels. The following section was 
observed : 

Section at Forest Falls 

Feet 
9. Drift, red Band, gray sand and gravel 10 to 50 

(Unconformity) 
Alum Bluff. 

8. White, calcareous, arenaceous clay with a few hard 

calcium carbonate concretions 8-|- 

7. White, fine grained sand 2 

6. Soft, yellowish, calcareous sandstone (7 ft.) grading 

into hard, white, calcareous sandstone (8 ft.) . . . 15 

Chattahoochee. 

5. Apparently brecciated hard, white, compact lime- 
stone in a matrix of soft, white, argillaceous lime- 
stone. Irregular brownish bands run through ag- 
gregate and matrix without break 3 

4. Soft, white, argillaceous limestone with brownish, 

concentric bands 2 

3. Hard, compact, yellowish, minutely crystalline lime- 
stone. Fossils rare 15 

2. Hard, gray, granular limestone 3 

1. Hard, white limestone with concretionary-like struc- 
ture. Oolitic, small caverns with calcite crystals. 
Weathered in small marble-size balls. Fossils nu- 
merous, principally cephalopods 15 

73 to 113 

By comparing this section with the Water Falls section the close 
resemblance of the strata may be observed. 
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Samples of this stone show the following analyses 



Analyses of Samples from Limesink 



Sample No 

Bed No 

Soda (Na,0) 

Potash (K,0) 

Ldme (CaO) 

Magrnesia (MgO) 

Alumina (AlaOs) ^ 

Ferric oxide (FejO,) j 

Phosphorus peutoxide (PaOg) 

Silica (SiOs) and insoluble 

Undetermined 

Total 

Calcium carbonate (CaCO,) 

Magnesium carbonate (MgCO,) . . . 

Total carbonates 




69 
6 



trace 


.33 


trace 


.28 


50.50 


23.88 


.46 


14.60 


.76 


2.80 


trace 


.06 


8.63 


21.88 


39.65 


36.17 


100.00 


100.00 


90.26 


42.68 


.90 


30.50 


91.16 


73.18 



.59 

.98 

12.82 

3.31 

,86 

.04 
60.90 
20.50 

100.00 

22.92 
6.93 

29.85 



This deposit is probably of little economic importance due to the 
useless quality of the upper beds, which are therefore overburden. 
On the east side, this material, together with overlying sandy soil, 
quickly reaches a thickness of 50 feet, while on the west side of the 
sink no limestone is exposed. The original sink was probably larger 
than the present dimensions and was subsequently partially filled by 
drift sands and clavs from the Altamaha. 

Little Limesink (map locality 0-4)- — Limestone is exposed in 
Little Limesink, 5 miles north of Whigham. The following section 
is descriptive of the strata : 

Section at Little Limesink 

Feet 

10. Covered to top of hill, gray sandy soil 7 

9. Boulder of hard, gray compact limestone (in place f) 4 
8. Concealed 7 
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7. Fine grained, yellow, cross-bedded sand, apparently 

in place 3 

Chattahoochee. 

6. Soft, white, argillaceous, siliceous limestone; piso- 
litic structure ; probably weathered phase of a lime- 
stone with concretionary structure 12 

5. Hard, gray, compact limestone; pinkish at base. 

Few fossils 21 

4. Hard, white, compact limestone 3 

3. Greenish clay 1 

2. Soft, white, siliceous limestone; probably weathered 

phase of harder limestone. No fossils seen 6 

1. Hard, grayish, compact limestone. Pecten 15 

79 

This section resembles those observed at the Limesink, 4 miles 
northeast, and the Water Falls, 8 miles northeast, in a general way 
only. These exposed strata seem to be, however, more highly weath- 
ered; it is possible that this hides the true character of the orig- 
inal material. Fossils here are very rare and poorly preserved. 
The contact of the Chattahoochee and Alum Bluff was placed in this 
section by comparison with other sections rather than by evidence 
furnished by the exposed strata. 



.-1 
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Samples of the limestones show the following analyses 
Analyses of Samples from Little Limssink 



Sample No 

Bed No 

Soda (Na,0) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (AlaO,) ^ 

Ferric oxide (Pe,0,) \ "" 
Phosphorus pentoxide 

(P.O.) 

Silica (SiOs) and insoluble 
Undetermined 

Total 

Calcium carbonate (GaCOt) 
Magnesium carbonate 
(MgCO,) 

Total carbonates . . . 




78 
6 



.06 


.31 


.36 


.04 


.60 


.26 


46.68 


40.94 


35.84 


.80 


.54 


9.85 


.42 


.74 


1.94 


.06 


.02 


.04 


14.36 


19.93 


11.80 


37.58 


36.92 


39.91 


100.00 


100.00 


100.00 


73.38 


73.14 


64.04 


1.70 


1.14 


20.55 


75.08 


74.28 


84.59 



.37 

.23 

19.44 

14.08 

2.04 

.04 
30.65 
33.15 

100.00 

34.74 

29.40 

64.14 



From the evidence furnished by the analyses of the samples, all 
of these limestones are rather impure, probably too impure to be 
ground for agricultural purposes, except for local use. It is possible, 
however, that after being burned they would have hydraulic proper- 
ties and would, therefore, make a natural cement. 

The overburden, which contains a thin bed of limestone as indi- 
cated by the above section, is 21 feet. It is possible that this thin bed 
is much thicker than is indicated by the section. 

On the whole, the existing conditions at the exposure were such 
that a definite idea of the extent and workability of the deposit could 
not be secured. The quantity of the stone and apparent overburden 
are such that prospecting is warranted, however, the analyses show 
a limestone that is suited for only the manufacture of natural cement. 
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There are other exposures of limestone in the northwestern part 
of Grady County, notably at Bay Sink, but none of them are of eco- 
nomic importance. At this sink Chattahoochee limestone and flint 
are exposed in the bottom, the sides of which are covered by soil. 

James Blackshear Place (map locality 0-5). — Medium hard, gray- 
ish limestone is exposed on the Jas. Blackshear place, 8 miles south 
of Cairo, in the escarpment on the east side of Ochlocknee River, 
200 yards south of Bonnet Lake. A sample of the stone shows the 
following analysis : 

Analysis of Limestone on the Jas. Blackshear Place, Chrady County 

(Sample No, 90) 

Soda (Na,0) 08 

Potash (K,0) J2 

Lime (CaO) 29.e0 

Magnesia (MgO) 17.43 

Alumina (A1,0.) | 

Ferric oxide (Pe,0,) \ 

Phosphorus pentozide (PsOs) .05 

Silica (SiO,) and insoluble 7.22 

Undetermined 44.20 

Total 100.00 

Calcium carbonate (CaCOO 52.90 

Magnesium carbonate (MgCOa) 36.00 

Total carbonates 89.50 

This limestone is probably Chattahoochee, though no fossils were 
seen by which the age could be determined. The exposure has a 
thickness of 13 feet, with the river swamp at the foot. The overbur- 
den reaches a thickness of 18 feet some 150 feet back from the expos- 
ure. The limestone can be traced for about one-fourth mile along the 
escarpment. 

The distance of this deposit from a railroad and the compara- 
tively small quantity under a light overburden eliminates the deposit 
from being of commercial importance, except probably for local use 
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THOMAS COUNTY 

The limestone exposures of Thomas County are confined to that 
portion south of an east and west line through Thomasville. In this 
section the Chattahoochee formation outcrops along the main streams 
and in several sinks. The northern part of the county is covered 
mostly by sandy loams of the Altamaha formation. 

Within the terrane of the Chattahoochee and Alum Bluff forma- 
tions the land is usually rather rough, with low hills and narrow 
valleys. 

McKinnon Property (map locality Ts-l). — An exposure of mag- 
nesian limestcHie occurs on the M. D. McKinnon property, 5 miles 
east of Thomasville, one-fourth mile south of the 5-mile post on the 
Boston road and one-fourth mile north of the 5-mile post on the 
Atlantic Coast Line Railroad, in a broad piney woods area. 

The stone is a hard cream colored semi-crystalline variety which 
breaks rather easily with a conchoidal fracture. A sample of the 
stone taken from the 1-foot exposure shows the following analysis: 

Analysis of Sample from McKinnon Property (Sample Nou 81) 

Soda (Na,0) 31 

Potash (K,0) 35 

Lime (CaO) 25.26 

Magnesia (MgO) 14.95 

Alumina (A1,0,) | j. 2 00 

Ferric oxide (FejO,) ) ''* ' 

Phosphorus pentozide (PxOs) .04 

SUica (SiO,) and insoluble 20.12 « 

Undetermined 36.97 

Total 100.00 

Calcium carbonate (CaCO,) 45.10 

Magnesium carbonate (MgOO,) 31.55 

Total carbonates 76.65 

No fossils were seen by which the age of this deposit could be de- 
terminedy but it undoubtedly belongs to the Chattahoochee forma- 
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tion. The stone does not bear a striking resemblance to any seen in 
this formation except in this immediate vicinity and near Faceville. 

The exposure is flat, covering an area about 30 feet square in and 
level with a piney woods area of upwards of 100 acres, which slopes 
slightly to the south. The extent of the deposit and the thickness of 
the overburden could not be determined. 

Before the advent of railroads in this section this stone was quar- 
ried and burned for building purposes. The old workings are now 
filled with talus so that the quantity of stone removed could not be 
estimated. The remains of the old kiln are still visible. 

The analysis shows a rather siliceous limestone, but it is probable 
that better material underlies the outcrop. The stone is of sufficient 
hardness to be used for railroad ballast and concrete aggregate. 

Mitchell Property (map locality TS'2). — An exposure of medium- 
hard, grayish limestone, similar to the stone in the southern part of 
Grady County, was seen in the steep slope of an old limesink, 7 miles 
west of Thomasville and one-half mile north of the Thomasville-Bos- 
ton public road, near the eastern boundary of the Mitchell property. 

The exposure has a thickness of only 1 foot, occurring 30 feet 
above the bottom of the sink and 12 feet below the top of the slope. 
It belongs to the Chattahoochee formation. A sample of the partially 
weathered stone shows the following analysis: 

Analysis of Sample from Mitchell Property, Thomas County 

(Sample No. 82) 

Soda (Na,0) 04 

Potash (K^O) 04 

Lime (CaO) 27.60 

Magnesia (MgO) 16.67 

Alumina (Al,Os) 1 ^ ^ 

Ferric oxide (Fefi,) \ 

Phosphorus pentoxide (PjOb) .06 

SiUca (SiO,) and insoluble 12.40 

Undetermined 41.59 

Total 100.00 
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Calcium carbonate (CaCO.) 49.24 

Magnesium carbonate (MgCO,) 35.00 

Total carbonates 84.24 

This analysis shows a rather low-grade magnesian limestone, but 
it is probable that the bed underlying the one exposed is of better 
quality, which is the case in other localities throughout this section. 

No definite idea of the extent of this deposit could be obtained, 
due to the very small exposure. It is probable, however, that pros- 
pecting would show a workable body. 

Boston Phosphate Works (map locality Ts-S). — Exposures of hard 
cream colored, partly crystalline limestone were observed in the aban- 
doned pits of the Boston Phosphate Works, 3 miles west of Boston 
on the Thomasville road. The stone occurs as several small peaks of 
apparently a very irregularly weathered limestone. These several 
pits are 6 to 12 feet deep in reddish sandy clay, in which small phos- 
phate nodules occur. The limestone makes up a very small percent- 
age of the material above the 12-foot level. A surface well, 100 yards 
west of the pits, exposed no limestone in a depth of 30 feet. 

Analysis of Sample of Limestone from Boston Phosphate Works 

(Sample No. 80) 

Soda (Na,0) 04 

Potash (K,0) 02 

Lime (CaO) 52.94 

Magnesia (MgO) .20 

Alumina (A1,0,) | 

Ferric oxide (FoaO,) | ^ 

Phosphorus pentozide (PaO,) .06 

Silica (SiO,) and insoluble 3.72 

Undetermined 42.52 

Total 100.00 

Calcium carbonate (GaCO,) 94.54 

Magnesium carbonate (MgCOa) .42 

Total carbonates 94.96 
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Wnde Property (map locality Ts-i), — Limestone was observed on 
the Wade place, one-fonrth mile east of the Thomasville-Springhill 
road, 5% miles south of Thomasville. The stone is the hard, grayish 
variety seen at numerous localities southwest of this point, and in 
Orady County. The outcrop has a thickness of about 10 feet above 
the water level in a long narrow limesink with high steep sides. A 
small stream flows into this lake from the east, but there is no visible 
outlet. 

R. O. Mitchell Place (map locality Ts-S).— On the R. Q. Mitchell 
place, one-half mile west of the Thomasville-Springhill road, 7% miles 
south of Thomasville, a few fragments of hard, grayish, magnesian 
limestone were seen scattered around the site of an old lime kiln in 
a gently sloping piney woods area. There was no exx>osure in place, 
so that it could not be determined whether the stone was hauled there 
to be burned or was quarried in the immediate vicinity. The latter is 
more probable, since a similar stone outcrops about 2 miles north of 
this exposure at a slightly lower level (see description Ts-7), and 
there seems to be no reason why the stone should be burned away 
from the source of supply. 

A sample from these loose fragments shows the following analysis : 

Analysis of Sample from R. O. Mitchell Place 

(Sample No. 91) 

Soda (Na,0) .06 

Potash (K.0) 04 

Lime (CaO) 28.32 

Magnesia (MgO) 17.30 

Alumina (A1,0,) | 

Ferric oxide (FoaO,) | ^"^^ 

Phosphorus pentozide (PiOg) trace 

Silica (SiOt) and insoluble 10.59 

Undetermined 42.49 

Total 100.00 

Calcium carbonate (CaCO.) 50.44 

* Magnesium carbonate (MgCO.) 36.30 

Total carbonates 86.74 
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W. T. Madrea Property (map locality Ts-6). — A few water-worn 
fragments of medium hard, white, granular limeBtone were observed 
on the gentle slope of a hill on the W. T. Madrea place, 7 miles south- 
west of Boston, on the Monticello road. A large silicified coral and 
loose fragments of flint and ferruginous sandstone were also seen. 

Original Pond (map locality Ts-l). — At the western end of Orig- 
inal Pond, 11 miles south of Thomasville and 4 miles west of Metcalf , 
the following section was observed : 

Section at Original Pond 

Feet 

4. Concealed 30 

Chattahoochee formation. 

3. Brecciated, hard, white, porous limestone, with soft 

r matrix 1 

2. Soft, white, porous limestone 10(f) 

1. Medium hard, white, fossiliferous limestone with 

thin, harder layers 10(f) 

51 

A sample of the upper part of beds 1 and 2 at 1-foot intervals 
shows the following analysis : 

Analysis of Sample from Original Pond (Sample No. 79) 

Soda (Na,0) 23 

Potash (KjO) 18 

Lime (CaO) 51.00 

Magnesia (MgO) 61 

Alumina (AlsOs) ^ 

Ferric oxide (Fe,0,) | *' 

Phosphorus pentoxide (PiO.) .05 

SiHca (SiO,) and insoluble 6.03 

Undetermined 41.42 

Total 100.00 

Calcium carbonate (C{iCOt) 91.00 

Magnesium carbonate (MgCOt) 1.25 

Total carbonates 92.25 
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Original Pond is a clear lake covering about 6 acres in the lowest 
part of a large limesink covering about 100 acres, 50 feet below the 
surrounding country. 

This deposit is of no great importance, due to the apparently heavy 
overburden and distance from transportation. There is, however, 
probably sufiBcient limestone along the edge of the slope to supply a 
small local demand. 

A, H. Hough Place (map locality Ts-S), — Limestone is exposed 
on the A. H. Hough place, ll^/^ miles southwest of Thomasville, near 
the Springhill road on the gentle slope of a hillside. The stone is a 
medium hard, whitish variety with poorly preserved Pecten, Orbi- 
toides, a large Gastropod, and other fossils. The horizon is probably 
Chattahoochee. A sample from loose boulders of the stone shows the 
following analysis : 

Analysis of Limestone from A. H. Hough Place, Thomas County 

• (Sample No. 92) 

Soda (Na,0) 10 

Potash (K,0) 08 

Lime (CaO) .- 44.34 

Magnesia (MgO) 5.13 

Alumina (A1,0,) | ^ ^^ 

Ferric oxide (Pe,0,) j 

PhosphoniB pentoxide (PiO,) - .06 

Silica (SiOs) and insoluble 8.15 

Undetermined 41.14 

Total 100.00 

Calcium carbonate (CaCO,) 79.14 

Magnesium carbonate (MgOO,) 10.76 

Total carbonates 89.90 

The most of the limestone of this exposure occurs as loose bould- 
ers, but it also occurs in place in small sharp peaks which indicates 
a possible unconformity between the limestone and the overlying red 
and mottled sandy clay, but may be due to irregular weathering. 
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The exposure has a vertical extent of about 16 feet with the over- 
burden gradually attaining a thickness of 25 feet. The quantity here 
with light overburden is apparently quite sufficient for local use. 

BROOKS COUNTY 

The most of the surface of Brooks County is covered by sands and 
clays of the Altamaha formation, but Alum Bluff strata outcrop 
along the principal streams and the Chattahoochee formation is ex- 
posed along the lower part of the Withlacoochee River, on the eastern 
border of the county. The limestone exposures are confined to the 
latter district and near the bottom of a few limesinks scattered over 
the county. 

Devils Hopper (map locality Br-l). — Excellent exposures of the 
Alum Bluff and Chattahoochee strata occur on the G. W. Halloway 
property, lot 447, 13th district, 2 miles northeast of Barwick. There 
is here a large irregular limesink, some 60 feet deep, in a flat piney 
woods area. In the lower part of the sink, an opening to an under- 
ground channel, limestone is exposed, while above and in the gullies 
cut by two wet-weather streams which flow into the sink, sands and 
clays outcrop. This locality was described by McCallie^ in 1896, but 
the succession of strata was not given. The following section is de- 
scriptive of the different beds of the exposure : 

Section at Devils Hopper, Brooks County 

Feet 
8. Sandy loam 1 

Alum Bluff. 

7. Bluish, fullers earth-like clay (slightly arenaceous) 

with 6-inch bed of yellow sand about midway. ... 15 

6. Greenish, argriUaceous sand, similar to that seen in 

Beasley limesink 10 

5. Concealed (probably greenish, arenaceous clay) .... 5 



< McCallle, S. W., Phosphates and Marls of Georgia : Bull. Ga. Geol. Survey, No. 5. 
1896, p. 70. 
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Chattahoochee. 

4. Hard, eream colored, compact limestone, weathers to 

a brown, arenaceous material 8 

3. Soft, white, argillaceous limestone with black vein- 
lets, probably manganese; weathers to yellowish, 
argillaceous material 6 

2. Medium hard, light cream colored, argillaceous lime- 
stone; weathered product, deep cream colored clay 3 

1. Brownish, compact, hard limestone; similar to stone 
of bed 3 in the Water Falls sink ; weathers to soft, 
yellow, arenaceous material ; breaks easily 15 

The contact of the Alum Bluff and Chattahoochee formations is 
placed in this section by comparing the lithologic character of the 
strata with those of other sections. Organic remains seem to be ab- 
sent. Samples of the limestone strata, taken at 1-foot intervals, show 
the following analyses : 

Analyses of Samples from Devils Hopper 



Sample No 

Bed No 

Soda (Na,0) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (Al,Os) | 

Ferric oxide (Fe,0,) J 

Phosphorus pentozide (PsOs) 

Silica (SiOs) and insoluble 

Undetermined 

Total 

Calcium carbonate (GaOOg) 

Magnesium carbonate (MgCOt) 

Total carbonates 



84 
1&2 



85 
3 



86 
4 



.03 

.15 

25.88 

15.01 

3.14 

.09 
17.17 
38.53 



100.00 



48.53 
31.41 



.14 

.16 

17.82 

10.72 

2.52 

.03 
40.23 
28.38 



100.00 



31.82 
22.50 



79.94 



54.32 



.16 

.10 

24.26 

13.06 

6.44 

.06 
20.34 
35.58 



100.00 



43.36 
27.40 



70.76 
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The magnesian limestone here is covered by 30 feet of sands and 
clay except in the narrow channel of the streams and inmiediately ad- 
jacent to the mouth of the sink. This overburden, together with the 
poor quality of the stone, makes it of little value for commercial pur- 
poses. A limited quantity for local use could be worked rather 
cheaply. 

Thomas Beasley Property (map locality Br'2). — On the Thomas 
Beasley place, 5 miles east-southeast of Boston, there is a large irreg- 
ular limesink, about 35 feet deep, in the piney woods, one-half mile 
northwest of the Beasley residence. In the main part of the sink 
there are several boulders of hard, cream colored, semi-crystalline 
* limestone and greenish indurated fullers earth, similar to that seen 
on the Bruce place, several miles south, and near the Withlacoochee 
River, south of Yaldosta. On the west side of the sink several small 
fragments of soft, white limestone containing Pecten, Olycimeris and 
Orbitoides were seen. 

Near the eastern end of the sink there occurs a 15-foot bed of 
greenish, arenaceous clay at the base, grading into greenish, argilla- 
ceous sand at the top. This underlies a 7-foot bed of reddish sandy 
clay, which is the upper bed. 

J. /. Bruce Place (map locality BrS). — On the J. I. Bruce place, 
9 miles southeast of Boston, large boulders of indurated fullers earth 
were seen in a matrix of red sandy clay in the banks of a small branch 
below the site of an old grist mill. This is the same brecciated, green- 
ish stone seen on the Beasley property and along Withlacoochee 
River. This locality was described by McCallie* in 1896, upder the 
title of the "J. L. Cutler Property." He observed "underlying these 
flint boulders a light colored, compact limestone." This material 
was not visible at the time of the writer's visit. 

The exact horizon from which this greenish, indurated fullers 
earth was derived has, as yet, not been definitely determined. Prom 



* ICcCallie, S. W., Phosphates and Marls of Georgia : Bull. Ga. Geol. Surrey, No. 6, 
1896, p. 68. .. 
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the evidence at hand, however, it appears to be a local induration of 
the lower part of the greenish, arenaceous clay occurring at the base 
of the Alum Bluff formation. 

./. W. Haddock Property (map locality Br-i), — Limestone is ex- 
posed on the J. W. Haddock property, lot 96, 15th district, 8V^ miles 
south -south west of Quitman, 300 yards east of the Quitman-Monti- 
cello road. The stone is hard, semi-crystalline, and contains Turri- 
tella remains. The following analysis shows the chemical character 
of the stone : 

Analysis of Sample from J, W. Haddock Property 

(Sample No. 87) 

Soda (Na,0) trace 

Potash (K,0) trace 

Lime (CaO) 49.74 

Magnesia (MgO) .81 

Alumina (A1,0«) l ^ 
Ferric oxide (Fe,0,) f 

Phosphorus pentozide (PaOs) .02 

SiUca (SiO,) and insoluble 9.58 

Undetermined 39.43 

Total 100.00 

Calcium carbonate (CaCO.) 88.84 

Magnesium carbonate (MgCOt) 1.70 

Total carbonates » . . . . 90.54 

This outcrop is 4 feet thick and occurs 100 yards north of a lime- 
sink pond about midway between the top of the gently sloping hill 
and the pond. The hill reaches a height of 50 feet above the pond in 
a horisBontal distance of 200 yards. The exposure occurs in a small 
pit from which the stone was taken at one time and burned for 
building purposes. There are other small exposures of lesser note, 
occurring on the adjoining land lots.^ 



* Op. dt., p. 74. 
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WITHLACOOCHEB RIVSB 

Along Withlacoochee River, the eastern boundary of Brooks 
County, there are numerous exposures of limestone of the Chattahoo- 
chee formation, from 10 miles above to the Florida line. 

On the Robert Groover place, lot 77, 15th district, 3 miles above 
Bocky Ford bridge, 15 feet of greenish, sandy, calcareous clay is ex- 
posed. This material is lithologically similar to that occurring in the 
Beasley limesink, at Devils Hopper, and other localities. The base 
of this exposure is about 8 feet above the river. A few miles above 
this point limestone is exposed for a thickness of 4 or 5 feet above 
the river water. (See Geology of the Coastal Plain of Qeorgia, page 
339.) This indicates that this stone underlies the above described 
bed. 

Ttco miles above the Georgia and Florida Railway tressel there 
is a 6-foot exposure of medium hard, partly crystalline, cream colored 
limestone containing Turritella, Area, 2 Gastropods, and other fos- 
sils. Eight feet of Pleistocene sand overlies the limestone. 

Near the end of the Georgia and Florida Railway treasel there 
were seen several boulders of the greenish, indurated fullers earth 
described on preceding pages. 

From 2 miles below the tressel to the Florida line the limestone 
exposures are quite frequent. The strata exposed are similar to that 
described above and are from 1 to 15 feet thick, overlain by white 
Pleistocene sands. The best exposure occurs on the Lowndes County 
side of the river 100 yards below the wagon bridge on the Valdosta- 
Ellaville road. 

LOWNDBS COUNTY 

Lowndes County is mainly within the terrane of the Altamaha 
formation with Alum Bluff strata exposed along the main creeks and 
rivers throughout the county and the Chattahoochee limestone along 
the Withlacoochee River in the extreme southern portion of the 
county. River terrace sands of probable Pleistocene age cover a great 
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portion of all of these formations. The northern portion of the county 
is rather rolling while the southern portion is flat piney woods. 

Map locality L-1. — On the north side of the river, 2 miles below 
the Georgia and Florida Railroad tressel, there is a 10-foot exposure 
of Chattahoochee limestone at the base of a bluff 30 feet hig^. The 
bluff is so steep that the limestone could not be examined in detail. 
The overlying strata were concealed and could not be determined. 

No other exposures were seen between this bluff and the wagon 
bridge, 1 mile below. 

Map locality L-B. — A good exposure of limestone occurs in the 
north bank of the Withjacoochee Biver, 100 yards below the wagon 
bridge, 3 miles down-stream from the Georgia and Florida Bailroad 
tressel. The following section is descriptive of the strata exiKMsed : 

Section on Withlacoochee River, 3 Miles helow O. d F. Railroad 

Tressel 

Feet 
Pleistocene. 

4. IfOOBe, white sand 3-5 

Chattahoochee formation. 

3. Badly weathered, apparently originally hard, partly 
crystalline limestone in softer matrix, probably 
breccia 6 

2. Medium hard, very white, granular limestone 5 

1. Hard, partly crystalline, cream colored limestone ... 4 

18-20 

Bed 3 resembles very closely the breccia occurring at the top of 
the Chattahoochee formation in the several exposures in the north- 
em part of Grady County. 
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A sample taken from the lower 12 feet of the exposures shows the 
following analysis : 

Analysis of Limestone from Withlacoochee River, S Miles below Geor- 
gia and Florida Railroad tressel (Sample No. 89) 

Soda (Na,0) trace 

Potash (K,0) 00 

Lime (CaO) 63^8 

Magnesia (MgO) 03 

Alumina (MO.) | ' 

Ferric oxide (Fe,0.) J 

PhoBphoruB pentozide (PtO.) .00 

Silica (SiO,) and insoluble 2.68 

Undetermined 43.19 

Total 100.00 

Calcium carbonate (CaCOt) 97.10 

The limestone of this exposure is the upper part of the Chatta- 
hoochee formation. The beds are dipping slightly to the southeast. 

This exposure is continuous along the river for several hundred 
feet. The overburden is 3 to 5 feet which is probably an average for 
a level area which extends from 100 to several hundred feet back from 
the river. 

The distance of this deposit from transportation and its nearness 
to the water prevent it from being of much commercial importance ; 
however, it is well situated and the stone is of excellent quality for 
local agricultural purposes. It will also make a good grade of lime 
upon being calcined. The lower strata is of sufficient hardness and 
toughness to make a fair ballast and concrete aggregate. 

ECHOLS COUNTY 

The southern half of Echols County is underlain by the Alum 
Bluff formation while the northern part is within the terrane of the 
Altamaha. These formations are rarely exposed, being covered by 
several feet of sand. The surface of the county is flat with an occa- 
sional shallow pond, due probably to the caving in of the roof of lime- 
stone caverns beneath the surface. Allapaha River, the principal 
stream, traverses the county from north to south. The only good ex- 
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posures of beds in place are confined to the banks of this river along 
which are excellent exposures of Alum Bluff and Chattahoochee 
strata above and below Statenville. 

At a point 2l^ miles up-stream from the bridge at Statenville 
there is an 11-foot exposure of a dark blue fullers earth. Underlying 
the fullers earth there are sands which are exposed from 2 miles above 
to 1 mile below the bridge. The upper part of the sand stratum is 
regularly bedded coarse quartz sand. There are apparently several 
lenses of arenaceous limestone about 2 feet thick in the upper part. 
At one point about 1 mile above the bridge the limestone is uncov- 
ered over an area of about 100 feet square in the side of the river, the 
top of the shelf being only about 2 feet above the water. 

Beginning just below this limestone shelf there is a bed of cross- 
bedded, coarse sand. This stratum looks to be thin-bedded, dipping 
north with an unconformity between it and the overlying beds and 
cutting the thin layers off almost horizontally. This bed is exposed 
to 1 mile below the bridge with occasional calcareous lenses and 
small nodules. 

Beginning 1 mile below the bridge and continuing 4 miles down- 
stream limestone is exposed on both sides of the river almost contin- 
uously. The upper part of the limestone stratum is the hard brec- 
ciated material seen in the counties to the west — Lowndes, Brooks, 
Thomas, and Orady. Beneath this is a hard, dove colored, oolitic 
limestone with occasional large sand pockets. These pockets were 
probably subterranean stream channels and pools at one time, sub- 
sequently filled with sand. 

The limestone exposed in the banks of the stream varies from a 
few inches to 18 feet in thickness and is covered by loose, whitish 
sand, except near the outcrops of the overlying cross-bedded sands. 
The river banks are usually about 25 feet high, swamps and low, wet 
hammocks being very rare. 

The limestone stratum evidently belongs to the Chattahoochee 
formation while the cross-bedded sands and the fullers earth are of 
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the Alum Bluff beds. The loose sand described as overburden on the 
limestone is probably of the Okefenokee or Satilla formation. 

The following locality description is of the most representative 
exposure along the stream. 

J. I. Peterson Place, — One of the best exposures of limestone along 
the Allapaha River in Echols County is on the property of J. I. Peter- 
son, SY2 miles below the bridge at Statenville, on the west bank of the 
river. The stone here is hard, dove colored, oolitic limestone, the up- • 
per few feet of which seems to have been brecciated. At the lower 
end of the deposit there is a bed of grayish, argillaceous sand about 
10 feet thick, while the upper end of the bed changes suddenly to lime- 
stone. The sand bed is exposed for about 50 feet and apparently oc- 
cupies what was at one time a cavern that had been dissolved ouf * 
by the underground waters and subsequently filled with sand. 

Unconsolidated sand overlies the limestone for a thickness of 8 
feet, which forms the surface of the broad level piney woods country 
so characteristic of this section of the State. 

A sample taken from the vertical face of the limestone shows the 
following analysis : 

Analysis of Sample from J, I. Peterson Place, Echols County 

(Sample No, 121) 

Soda (Na,0) 36 

Potash (K,0) 18 

Lime (CaO) 27.66 

Magnesia (MgO) 14.43 

Alumina (A1,0,) ) 3 28 
Ferric oxide (Fe^Oa) | 

Phosphorus pentoxide (P2O5) .70 

SiUca (SiOa) and insoluble 15.32 

Undetermined 38.07 

Total 100.00 

Calcium carbonate (CaCOa) 49.50 

Magnesium carbonate (MgCOs) 30.30 

Total carbonates 79.80 
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The lithology and the geographic and topographic position of 
this magnesian limestone indicates that it belongs to the Chattahoo- 
chee formation. No disturbance of the strata seems to have taken 
place. They are apparently dipping slightly to the south or south- 
southeast. 

The limestone bluff is continuous along the river for several hun- 
dred feet ranging from 15 to 18 feet in height. It is overlain by 6 to 
10 feet of loose sands, which form the overburden. The Statenville 
railroad is about 2 miles northeast of the deposit. 

The above analysis shows a magnesian limestone low in combined 
carbonates, comparatively high in phosphorus and a noticeable per- 
centage of potash. These together make the stone well suited for 
agricultural purposes. The low carbonate content will probably pre- 
vent its being shipped outside of a rather restricted territory. The 
stone is of sufficient hardness and strength to make a fair-grade 
crushed stone for highway foundations, ballast and concrete aggre- 
gate. 

CHARLTON COUNTY 

The eastern half of Charlton County is a flat, almost featureless, 
sandy plain, while the western half is covered by a part of the Oke- 
fenokee Swamp. Exposures of the strata beneath the superficial 
sands are confined largely to the banks of the Satilla and St. Marys 
rivers, both of which have cut their channels down to nearly sea level 
as far as 50 miles from the coast. The former stream is affected by 
tides to a few miles above Burnt Fort and the latter some distance 
above Traders Hill. 

Exposures of thin strata of limestones and marls of the Charlton 
formation occur in the banks of the St. Marys River. None of these 
deposits are of sufficient extent to be of commercial importance ex- 
cept for local use. The following descriptions of exposures are from 
the report of Veatch and Stephenson, on Geology of the Coastal Plain 
of Georgia, pp. 392-400 : 
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Schoolhouse Bluff (map locality Ch-l). — The following section is 
exposed at Schoolhouse Bluff, St. Marys Eiver, 4 miles below the 
Georgia Southern and Florida Bailway tressel. 

Section at Schoolhouse Bluff 

Pleistocene. Feet In. 

7. Gray or white sand at top of bluff 4-5 

6. Orange colored, argillaceous sand with clay at base, 
and beneath the clay a thin line of small quartz 
pebbles 12-15 

Pliocene (f). 

Charlton formation. 

5. Greenish, fine grained, sticky clay 3 

4. Soft limestone, and siliceous, fossiliferous material 

with Ostracods and Bangia cuneata 1 

3. White, calcareous clay 3 

2. Hard, earthy, argillaceous limestone 4 

1. Chalky, argillaceous limestone with small gastropods 2 6 

25-29 10 

This section shows 14 feet of limestone under about 25 feet of 
overburden. 

A similar exposure occurs at Band Landing, 1 mile down-stream 
from the above section. 

Nettles Landing (map locality Ch-2). — Six to 7 feet of limestone 
is exposed at the base of a 40-foot bluff near Nettles Landing, St. 
Marys River, 10 miles south of Folkston. The position of the lime- 
stone is such that it could not be worked economicallj except possiblj 
for a very limited local use. 

Three miles below the above exposures, near Sawpit Landing, 
there is an outcrop of 8 feet of calcareous clay and chalky limestone 
beneath 3 feet of stiff, greenish clay. This deposit could probably be 
worked economically for local agricultural use. 
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CAMDEN COUNTY 

Camden County, in the southeastern comer of the State, is a low, 
flat area covered with Pleistocene sands and clays. As in Charlton 
County the best exposures of the materials beneath the superficial 
Pleistocene sands and clay occur in the branches of St. Marys and 
Batilla rivers. Limestone and marl are present in several of these 
outcrops, but the beds are usually too thin and the overburden too 
heavy to allow the economical exploitation of the deposits. 

McCallie^ mentions beds of limestone and marl a few inches to 2 
feet thick on the Satilla River near Burnt Fort and several miles far- 
ther up-stream on the King plantation. The marls on the latter place 
are said to have been used for agricultural purposes with very satis- 
factory results. 

Other exposures are mentioned along White Oak Creek in the 
eastern part of the county. A marl deposit containing shells and 
fragments of bones is exposed at low tide beneath the railroad tres- 
sel near White Oak Station. 

GLYNN COUNTY 

Glynn County is a low, flat, sandy area which differs but little in 
general appearance from the other counties along the coast of Geor- 
gia. The surface of the county is of thin beds of Pleistocene sands 
and clay. The only exposures of consequence of strata beneath the 
surface sands occur along the creeks and rivers. In a few of these 
outcrops there are thin beds of limestone and marl, few of which are 
workable on account of the thinness of the beds and the heavy over- 
burden. 

McCallie^ mentions a thin bed of limestone exposed at low tide on 
College Creek, several miles west of Brunswick. Six feet of sandy, 
fossiliferous marl overlies the limestone. This latter material con- 



^ McCallie, S. W., Phosphates and Marls of Georgia : Ball. Ga. Geol. Survey, No. 5-A, 
1896, pp. 86-89. 
»lbid., pp. 89-92. 
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tains calcium carbonate and from one-half to 2 per cent phosphoric 
acid and should therefore be of considerable value for local agricul- 
tural uses. There are probably other exposures of this and similar 
materials that could be economically worked for local use. 

OYSTEB SHELLS 

A possible small supply of calcium carbonate for agricultural and 
other uses may be obtained from oyster-shell piles which accumulate 
at canneries and along the shores of the mainland, islands and salt- 
water marshes along the coast of Georgia. There are canneries near 
Savannah, on St. Catherine Island, near Darien, and at Brunswick 
that produce from 250 to 1000 bushels of shells each per day for a 
period of 6 months out of the year. These "green" shells are at pres- 
ent used mainly in highway construction, but are also crushed to the 
size of cracked com and sold to poultry raisers. They might be pul- 
verized and sold to the agriculturists, but the quantity is small and 
^e price received for the shells for other purposes is as much or more 
than could be realized when sold in the pulverized state. 

There are occasional beaches along the coast that are covered 
with the so-called "dead" shells that have been washed up from the 
bottom of the bays and estuaries by the high spring tides. An excel- 
lent example of this type of deposit occurs on the shore of a salt- 
water marsh 3 miles west of St. Simons Light near Brunswick. The 
deposit is several hundred yards in length and at low tide is 75 feet 
wide with the top of the shell pile 14 feet above the water. The thick- 
ness of the bed could not be determined, but it is probably several" 
feet. A number of these shell banks are visible at low tide betweei^ 
Brunswick and St. Simons and Jekyl islands. 

There is a small plant near Brunswick that pulverizes the shells 
from these deposits for agricultural use. The shells are loaded from 
the banks upon lighters and then towed to the plant where they are 
re-handled to the pulverizer by shovel and wheelbarrow. This is a 
comparatively expensive operation, but where a good price can be 
obtained for the product the deposits can be profitably worked. 
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The following analysis is of a general sample from an oyster shell 
pile at the Atwood cannery at Valona, Mcintosh County : 

Analysis of ^^Oreen'' Oyster Shells from Atwood Cannery 

(Sample No. 119) 

Soda (Na,0) trace 

Potash (K,0) trace 

Lime (CaO) 53.04 

Magnesia (MgO) trace 

Alumina (Al,Oa) ^ 

Ferric oxide (Fe,0,) | 

Phosphorus pentoxide (PsOb) .04 

Silica (SiO,) and insoluble • 4.02 

Undetermined 42.90 

Total 100.00 

Calcium carbonate (CaCO,) 94.64 

Oyster shells are practically pure calcium carbonate. The silica 
and insoluble is the sand and mud which adheres to the shells. 



PART III. 



USES AND PREPARATION OF UMESTONE 

AGMCULTTIEAL USES OP LIMESTONE AND LIME 

SOIL COBBECTIVE 

The use of limestone and lime for soil improvement dates back 
some two thousand years. Later writings show that the practice was 
subsequently adopted in England^ Germany, France, and other Euro- 
pean countries. It was used in the United States at least as early 
as the latter part of the eighteenth century and probably before. 

The primary object of applying limestone or lime is to correct by 
neutralization the acidity of the soil. All soils are not acidt)r ^^sour," 
nor do all crops thrive better on a "sweet" soil ; hence, the use of the 
corrective should be governed by the soil under consideration and 
the crops which are to be planted therein. The limestone or lime 
also helps the physical condition of the soil and acts directly as a fer- 
tilizer when the soil is deficient in calcium. 

The final and greatest value of limestone for the soil, the restora- 
ation and increase of permanent fertility, is due to the combined ef- 
fects of the various individual actions. Thus, by neutralizing the 
acids in the soil the legumes are capable of storing up larger quan- 
tities of nitrogen-forming humus, which supplies subsequent crops 
with nitrogen, as well as makes the soil more pulverulent and fallow 
and hence more retentive of plant food and the proper amount of 
moisture. The physical action of the limestone and lime on the dif- 
ferent soils, which will be discussed later, likewise leads to the same 
end. By improving its physical condition the soil is also more re- 
sponsive to cultivation and is more easily tilled. 

PROPBRTIBS OF LIMESTONE 

Limestone, marble, chalk, marl, and oyster shells are all calcium 
carbonates or lime carbonates containing impurities, usually sand 
and clay. The carbonate percentage may vary from a few per cent 
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to practically 100 per cent. Experimental data seem to show that 
these varieties of lime carbonate have equal value for the uses to 
which they are put in agriculture. Dolomite, when pure, contains 
both magnesium and calcium carbonates in the ratio of 0.86 to 1. 
All authorities on the subject do not agree on the relative values of 
the calcium and magnesium carbonates; the concensus of opinion 
seems to be, however, that values are about equal, provided the stone 
contains considerably more calcium than magnesium. The chemical 
and physical activities of the two carbonates are practically the same, 
but probably slower in the case of the dolomite since it is less readily 
attacked by acids. 

Chemical Action. — ^According to Hopkins the principal and, in 
most cases, the only justifiable reason for applying limestone or lime 
to the soil is to neutralize the acids contained therein, or to '^sweeten" 
the '^sour" soil. These acids are carbonic, nitric, lactic, acetic, and 
various others, derived principally from the decomposition and fer- 
mentaticm of organic matter. 

Limestone is the product of the action of carbonic acid on lime 
thus: 

H2CO,+CaO=CaCO, or (CaO.COJ+HjO (water) 

It is therefore a neutral salt. When this salt comes into contact 
with an acid it gives up its carbon dioxide (COj) and unites with or 
neutralizes the acid thus : 

CaCO,+2HN03 (nitric acid)=Ca(NO,),(a neutral salt)+C02+H,0 
The reactions with other acids are similar. 

Limestone also aids in breaking down organic matter, making 
the nitrogen more readily available. It is seen, then, that unless the 
supply of humus is replenished the soil will become exhausted of this 
matter. This action by the carbonate is very slow when compared to 
caustic lime. 

When limestone is added to soils containing large amounts of in- 
soluble phosphorus or potash salts it reacts slowly upon them, chang- 
ing them into soluble plant food. Caustic lime has the same effect 
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as limestone, but it acts more rapidly. This activity is doubted by 
some authorities, while experiments by others seem to bear it out. 
The latter being the case it is seen that the soil must be supplied with 
these fertilizers — phosphorus and potash — otherwise it will become 
depleted of the plant food and finally sink to a poorer state of fer- 
tility than if neither fertilizer nor limestone was used.^ Hence the 
old adage '^Lime enriches the father and impoverishes the son." 

When phosphates are added to soils containing little calcium they 
have a tendency to unite with iron and aluminum into an unavailable 
form. If calcium is also present the phosphate reacts with it form- 
ing a slowly available plant food. 

Calcium and magnesium are both plant foods, therefore limestone 
and dolomite have direct manurial value and should be added to all 
soils deficient in these constituents. 

Physical Properties. — When limestone is applied to a tough clay- 
soil it tends to make it less plastic and more pulverulent, and hence 
more permeable and less apt to form hard clods upon drying out. 
On a sandy soil it has the opposite effect, holding the sand granules 
together and making it more retentive of moisture and plant food 
applied as fertilizers. The mechanical effects are said to become more 
evident as the limestone becomes more thoroughly mixed with the 
soil or after the continued use. 

LIME 

♦ 
As stated on preceding pages, limestone or calcium carbonate is 
represented in chemistry by the symbol CaCOj or CaO.COj. When 
this material is heated to a temperature of about 900'' C. the gas, 
carbon dioxide (COj), is driven off thus: 

CaC08-fheat=CaO (lime) +COj 

The lime (CaO) is 56 per cent and the carbon dioxide (CO2) 44 per 
cent of the weight of the calcium carbonate or pure limestone. There- 



^ It should be noted that the weathering of the underlying rocks Is a perpetual source 
of supply of plant food. 
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fore, since lime or calcium oxide is the part of limestone which neu- 
tralizes the acids of the soil, 1120 pounds of lime is equivalent to 2000 
l)ounds of pure limestone. 

When lime is left in the air for a few days or weeks, according to 
the percentage of moisture in the atmosphere, it is seen to crumble 
to a fine powder. This is due to the water in the air entering into 
chemical combination with the lime forming calcium hydroxide 
(Ca(OH)2), hydrated lime or air-slaked lime. This result may be 
accomplished more quickly by pouring water on the lime, as is the ' 
ciase when lime is slaked for making building mortars. By this ac- 
tion 1120 pounds of caustic lime yields 1480 pounds of hydrated or 
slaked lime. The lime or calcium oxide is the active constituent in 
neutralizing acids. Hence one ton of pure limestone when applied 
to the soil will have the same value as 1120 pounds of lime or 1480 
pounds of slaked lime. 

When lime is left in the air for a considerable length of time it 
will absorb carbon dioxide from the air and revert to the original 
composition of the limestone from which it was derived. The same 
action takes place in the soil. Hence, whether limestone, lime or 
slaked lime is applied there will in the course of time be limestone in 
the soil. 

Chemical and Physical Action. — The action of limestone and lime 
in the neutralization of the soil acids is the same, but the action of 
caustic lime on the humus or organic matter is much more rapid and 
violent. When the lime comes in contact with the decaying vegetable 
matter it hastens the action by tearing down the cells or "burning" 
and in this way releasing a large proportion of the valuable nitrogen 
contained therein. Care should be taken then to return to the soil 
that quantity of humus destroyed by the lime unless the land is un- 
usually rich in organic matter, such as swamp or peat lands. 

If the soil is deficient in calcium or magnesium for plant food the 
limestone and lime have the same value, proportionately to the per- 
centage of lime and magnesia in the limestone. 
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The physical action of the lime on the soil is similar to the action 
of the limestone, which has been mentioned in a preceding paragraph. 

From the above statement it is seen that the action of limestone 
and lime when applied to the soil is practically the same except that 
the latter tends to destroy the valuable humus. The results of the 
experiments by the various State Agricultural Experiment Stations 
in the North and South seem to indicate that the limestone gives 
slightly better results than the caustic or hydrated lime. However, 
the difference is so slight that the material to be used should be gov- 
erned by the cost, remembering that 1120 pounds of lime is equal in 
value to 1480 pounds of slaked lime or 2000 pounds of limestone. 
Since these materials vary widely in purity the approximate analysis 
should be known by the buyer and purchased on the basis of the cal- 
cium and magnesium content. 

In order to determine the availability for plant food of the potash 
and phosphoric acid of limestone, three similar tests were made. 
Three limestone samples obtained in South Georgia were selected 
and 100 grams of pulverized stone weighed out from each, which 
were placed in separate tin cans with 3 liters of distilled water. Car- 
bon dioxide was then passed into the water to make it as similar as 
possible to meteoric water. The carbonated water remained on the 
limestone for 3 months, the cans being well shaken each day for the 
first month. 
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At the end of the third month the water was analyzed with the 
following results: 

Analyses for Solubility of Potash and Phosphoric Acid of Limestone 



Sample No. 



6 



57 



84 



AnalTsis of 



Lime- 

stone 

sample 



Soluble 


Lime- 


Soluble 


Lime- 


in 


stone 


in 


stone 


water 


sample 


water 


sample 



Soluble 

in 
water 



Soda (Na,0) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (Al,Ot) | 

Ferric oxide (Fe,0,) j 

Phosphorus pentozide (PtO.) . . . 

Silica (SiOs) and insoluble 

Undetermined 



Total 



.22 

.38 

52.98 

.22 

1.00 

.10 

2.84 

42.26 



.0084 



trace 



100.00 



trace 
.06 

47.62 
.32 

1.26 

.56 

6.78 

43.40 



.003 



trace 



100.00 



.03 

.15 

25.88 

15.01 

3.14 

.09 
17.17 
38.53 



100.00 



.009 



trace 



These results show that 2.2 per cent of the potash of sample No. 6 
was soluble, 5 per cent of sample No. 57, and 6 per cent of sample 
No. 84. The phosphoric acid was only slightly soluble. 



VALUE OF LIMESTONE AND LIMB FOR AGRICULTURAL PURPOSES 

The first thing to be taken into consideration when the use of 
limestone or lime is contemplated is the crops to be grown. Certain 
plants grow best on a slightly acid or sour soil, while others require 
a neutral or sweet soil. In the first group are such plants as cotton, 
peanuts and watermelons ; in the second, all of the leguminous plants, 
grains, grasses and most vegetables. Some experts include cotton and 
peanuts in the list of the benefited plants, leaving watermelons as 
one of the few plants that are injured. The vines of this last named 
plant grow very luxuriantly under limed conditions but the fruit is 
small and unsound. 
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Experiments and practice show that alfalfa^ the clovers, and other 
legumes are practically always failui'es when seeded in an even 
slightly acid soil. The nitrogen gathering bacteria of these legumes 
can only develop properly in sweet soils, consequently in sour soils 
such plants do not have the power they should have to collect atmos- 
pheric nitrogen by means of the root-tubercle bacteria. Hence, their 
value as soil enrichers as well as the proper yield of the crop itself is 
lost unless limestone is used or the soil is already sweet. 

Experiments with wheat, oats, rye, com, etc., show a varying in- 
crease in yield when seeded in a limed soil. Certain authorities state 
that caustic lime prevents "rust" or "smut" on these plants. A ma- 
jority of truck or vegetable plants yield more abundantly on a sweet 
or neutral soil, while others are but little affected by the use of lime. 
Under the former are such crops as beets, cantaloupes, cucumbers, 
squash, tomatoes, i)epper8, etc., and under the latter, potatoes, egg 
plant, etc. Experiments by the Bhode Island Agricultural Experi- 
ment Station indicate that lime is very valuable for pasture and hay 
grasses and a detriment to the common weeds. 

A notable fact about the limestone ridges of the Coastal Plain of 
Georgia is that they are almost without exception covered with an 
abundant growth of such hard woods as the oak and the hickory and 
the haws, crabapple, red bud, and other plants. The absence of pine, 
especially long-leaf, is very noticeable. Hence, we conclude that the 
species of the first group desire a sweet soil, while the pines grow 
more favorably on sour land. Experiments, according to informa- 
tion received direct from several agriculturists in South Oeorgia, 
indicate that the growth of pecan trees is greatly increased by the 
use of limestone. This is borne out by the selection of the limestone 
soils by the hickory which is very closely related to the i)ecan. 

After the crop desired is known it should be determined whether 
or not the soil is in need of a neutralizing agent. Since calcium car- 
bonate is soluble to a slight extent in meteoric waters it is leached 
out of the top soil and carried downward. This, together with the 
action of humic acids on the lime and that taken up by plants. 
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causes the large majority of soils to lack sufficient alkalies to main- 
tain a neutral condition of the soil. In the following table partial 
analyses are given of several types of soil in the Coastal Plain area of 
Georgia : 

Partial Analyses of South Georgia Soils 

(Analyses by Chemical Department of the Georgia Department of 

Agriculture) 



Sample 
No 


Type 
of 


Total 
Phosphorie 


Potash 


Acidity 


±^ \Mm 


soil 


acid 






1 


Sand-clay 


.14 


.12 


Neutral 


2 


Sandy 


.04 


.06 


Acid 


3 


Sandy 


.06 


.05 


Acid 


4 


Clay-sand 


.04 


.05 


Acid 


5 


Clay subsoil 


.12 


.06 


Acid 


6 


Sandy 


.04 


.06 


SUghtly Acid 


7 


Clayey 


.56 


.05 


Acid 


8 


Sandy 


.10 


.06 


Acid 


9 


Sandy 


.06 


.04 


Acid 


10 


Clayey 


.06 


.05 


Acid 


11 


Sandy 


.08 


.05 


Acid 


12 


Sandy 


.08 


.10 


Acid 


13 


Sandy 


.08 


(a) 


Add 


14 


day-sand 


.10 


(a) 


Acid 



Description of Samples 

1. Pebbly, yellow, sand-clay soil. One-half mile south of railroad station, Ten- 
nille, Washington County. 

2. Sandy soil. One-fourth mile north of courthouse, Homerville, Clinch County. 

3. Dark gray, sandy soil, from bottom land, 8 miles north of Yaldosta, Lowndes 
County. 

4. Brown, pebbly, clay-sand soil, 2 miles north of Yaldosta, Lowndes County. 

5. Brown, pebbly soil, yellow clay subsoil, 1 mile west of Quitman, Brooks County. 
Oood crop of cotton on land. 

6. Sandy soil from between Blue Spring and the Withlacoochee River, Brooks 
County. 

7. Yellow, clay-soil from near old Toy Phosphate pits, 3% miles west of Boston, 
Thomas County. 

8. Sandy soil from 1 mile north of Thomasville, Thomas County. 

9. Sandy soil from near Pine Park, Grady County. 

10. Pebbly, clay-soil from 2 miles north of Whigham, Grady County. 
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11. Sandy soil from 2 miles west of Faceville, Decatur County. A poor crop of 
corn and peanuts on land. 

12. Bark gray, sandy soil from 6 miles west of Bainbridge, Decatur County. 

13. Sandy soil, Abbeville, Wilcox County. 

14. Clay-sand soil, Preston, Webster County, 250 yards northeast of courthouse. 

Of the 14 samples analyzed, 1 is neutral, 1 slightly acid and the 
remaining 12 acid. Therefore, 13 out of the 14 soils are in need of 
some neutralizing agent. Limestone is the cheapest and most effec- 
tive material that can be used. The phosphoric acid percentages 
show the total in the soil, while the potash given is that soluble in a' 
20 -per cent solution of hydrochloric acid. The potash in the feldspar, 
mica, etc., of the soil is not shown. 

A total of 25 or 30 samples of several types of soil from Twiggs, 
Bleckley and Jefferson counties were tested with litmus paper by the 
writer. All samples proved to be acid with the exception of 4, which 
were secured from a bottom at the foot of a limestone ridge. 

These results tend to show that the large majority of the soils of 
South Georgia are acid and, therefore, in need of lime or limestone. 
The quantity of the neutralizer to apply depends upon the acidity of 
the soil and the crops to be grown. 

A natural indicator of acidity is the common sour grass, which 
according to certain authorities, grows only on sour land. A simple 
test of the soil may be conducted as follows : Secure from a druggist 
a bottle of fresh blue litmus paper. To take a sample of soil, dig a 
hole about 6 inches deep and take from it a tablespoon of dirt 2, 4, 
and 6 inches below the surface, using a clean spoon. Put the mate- 
rial thus obtained in a clean bowl or cup and mix to a thin paste with 
rain water, melted ice, or distilled water obtained from a druggist. 
Take a strip of the litmus paper and insert one end in the paste, al- 
lowing it to remain about 30 minutes. Care should be taken that the 
fingers do not touch the part of the paper put in the paste. Remove 
and rinpe in the pure water. If the color has changed to a decided 
pink the soil is very sour; if only a pinkish tint is noticed the soil is 
only slightly acid, if no change takes place the soil is neutral. There 
is an instrument made by the Standard Soil Tester Company, of Mil- 
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waukeC; Wis., for testing soils for calcium carbonate. It is so call- 
brated that it reads directly the number of thousand pounds of cal- 
cium carbonate contained in a plowed acre. The principal is the 
displacement of water by carbon dioxide derived from a certain 
weight of soil by the action of hydrochloric (muriatic) acid. The 
instrument has never been tested by the writer, but is highly recom- 
mended by a number of agricultural demonstrators and agricultural 
school instructors. To test an acre, if the soil is uniform, a sample 
should be secured from each comer and one from the center. Know- 
ing the quantity of calcium carbonate in the soil and the quantity 
there should be for the best results the quantity to be applied is read- 
ily computed. 

A more accurate test may be had by sending a sample of the soil 
to a chemist to be analyzed. One author says :^ '^ . .Any soil contain- 
ing less than 1 per cent of calcium carbonate will be benefited by 
liming, and when the percentage falls to one-fifth per cent lime be- 
comes a necessity to enable the manures to exert their proper action." 

QUANTITY OF LIMESTONE TO APPLY 

One ton of ground limestone per acre or the equivalent weight of 
caustic lime or hydrated lime, is usually sufficient to neutralize the 
acidity of most soils. To obtain the best results, however, a larger 
quantity should be added in order to have a reserve supply in the soil 
to neutralize any acids that may develop subsequent to the first 
application. The best* practice seems to be to apply 2 or 3 tons of 
ground limestone per acre first and then about 1 ton per acre every 
four or five veal's thereafter. This quantity is sufficient to supply 
that neutralized by acids, removed by the plants, and carried off by 
leaching. 

PREPARATION OP SOIL AND WHEN TO APPLY LIME 

The soil to be limed should first be broken up and harrowed, the 
ground limestone or lime then spread and harrowed in. The more 



* Hall, A. D.. Fertilizers and Manures, 1910, p. 253. 
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closely the lime is incorporated with the soil the better the results. 
Since the tendency of the lime is always to go downward it should 
never be turned under with a plow. 

Although limestone can be applied at any time during the year 
with beneficial results, it should be applied several months previous 
to the preparation of the seed bed for a leguminous crop such as 
peas or clover. If the legume is to follow oats or wheat the limestone 
should be applied to the seed bed for the grain crop in the Fall, as 
early before the sowing or drilling as possible. Neither limestone 
nor lime, especially the latter, should ever be drilled in with the seed. 
In the first case its effectiveness in reaching all parts of the soil is 
materially decreased, in the second the caustic lime is apt to destroy 
the life of the seed. Limestone should never be mixed with fertilizer 
or manures or used in their place. The land should be limed as 
needed and the fertilizer then used without regard to the liming. 

METHODS OP APPLYING 

In applying 2 tons of ground limestone per acre, piles containing 
80 pounds should be placed 30 feet apart over the area. From these 
piles the material may be easily spread by means of a shovel. If a 
large area is to be treated it would probably be more economical to 
purchase a spreader constructed for that purpose. Several agricul- 
tural implement manufacturers have these machines on the market. 
A very efficient spreader is described by C. E. Thome* as follows: 

Make a hopper similar to that of an ordinary grain drill, except that it should 
be 8 feet long with sides and top 18 to 24 inches wide. Let the bottom be 5 inches 
wide in the clear and cut in it a row of oval holes, 1 inch wide, 2 inches long and 8 
inches apart. Make a false bottom with holes in it of the same size and shape as 
those of the main bottom, and so spaced that they will register. Let this false 
bottom slide loosely under the hopper, moving upon supports made by leaving a 
space for it above bands of strap iron, which should be carried around the hopper 
every 2 feet to strengthen it. Both bottom pieces should be of smooth, seasoned 
hardwood, seven-eighths inch thick and well oiled or painted. To the lower strip 
rivet a V-shaped arm, extending an inch in front of the hopper, with a half inch 
hole in the point of the V, in which drop the end of a strong lever, bolting the lever 



> Thome, C. E., The Maintenance of Fertility (Liming the Land) : Bull. Ohio Agrl. 
Exp. Ste., No. 279, July, 1914, p. 23. 
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loosely but securely to the side of the hopper, 3 or 4 inches above the bottom. Let 
the lever extend 6 or 8 inches above the top of the hopper, and fasten to the side 
of the hopper a guide of strap iron, in which the lever may move freely back and 
forth. The object of this lever is to regulate the size of the openings by moving 
the bottom plate. Make a frame for the hopper, with a tongue to it, similar to the 
frame of an ordinary grain drill. 

Get a pair of old mowing machine wheels, with ratchets in the hubs, and two 
pieces of round axle of sufficient length to pass through the wheels and frame and 
into the ends of the hopper, where they are welded to a bar of iron 1^ inch in 
diameter and the length of the inside of the hopper. The axles should be fitted 
with journals, bolted to the underside of the frame. 

Make a reel to work inside of the hopper by securing 8 short arms of one-fourth 
inch by three-fourths inch iron to the axle, and fastening to these 4 beaters or wings 
of three-eighths inch by five-eighths inch iron, and about an inch shorter than the in- 
side of the hopper, the reel being so adjusted that the wings will almost scrape the 
bottom of the hopper but will revolve freely between the sides. These arms should 
be made of 2 pieces, bent so as to fit around the axle on opposite sides, and secured 
by small bolts passing through the ends and through the beater which is held be- 
tween them. The diameter of the completed reel is about 5 inches and its length 
an inch or so less than that of the inside of the hopper. This reel serves as a force 
feed. 

Ldterature on Agricultural Uses of Lime 

BroughtoD, L. B., How is Lime Distributed and Lost from Boilf : Bull. Maryland 

Agri. Exp. Sta., No. 166, 1912. 
Gardner, Frank G., The Use of Lime on Land : Bull. Penn. State College Agri. Exp. 

Sta., No. 131, 1914. 
Hopkins, C. G., Permanent Soil Improvement: 
Mooers, 0. A., Liming for Tennessee Soils: Bull. Agri. Exp. Sta. of Univ. of Tenn., 

No. 97, 1913. 
Mooers, C. A., Hampton, H. H., and Hunter, W. K., Bull. Agri. Exp. Sta. of Univ. 

of Tenn., No. 96, Parts II and III, 1912. 
Thome, C. E., Liming the Land: Bull. Ohio Agri. Exp. Sta., No. 279, 1914. 
Westgate, J. M., Alfalfa: Farmers' Bull. U. S. Dept. Agri., No. 339, 1908. 
Wheeler, H. J., Liming of Soils: Farmers' Bull. U. S. Dept. Agri., No. 77, 1905. 
Wheeler, H. J., and Adams, G. E., Influence of Lime Upon Plant Growth: Bull. 

Agri. Exp. Sta. of the Bhode Island College of ^gri» and Mech. Arts, No. 98, 

1903. 

INSECTICIDES AND FUNGICIDES 

Lime is used in the preparation of a number of solutions and pow- 
ders to be sprayed or dusted on vegetation to destroy insects and 
fungi. Calcium oxide is the only useful constituent of the lime and 
hence impurities, such as magnesia, alumina, etc., act as adulterants. 
For this use the lime must be free from sand grains or other coarse 
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particles, otherwise the solution will not go through the sprayer noz- 
zle or duster. 

The following are some of the more important insecticides and 
fungicides in which lime enters as one of the main ingredients : Pari» 
green solution, lime-sulphur wash, and Bordeaux mixture. 

CEU8HED LIMESTONE 

Concrete Aggregate. — Crushed limestone is used very extensively 
in certain sections of the country as the coarse aggregate for con- 
crete. The requirements are that the stone shall be hard, tough, and 
have a high crushing strength. The size of the aggregate depends 
largely upon the purpose for which the concrete is used. In ordi- 
nary street or foundation work, stone that will all pass a 2^ inch 
and rest on a one-half inch ring is used. In monolithic concrete con- 
fitruction the aggregate may be somewhat coarser while stones weigh- 
ing several tons are placed in the concrete in'sucK a way that they 
will not touch. There are certain deposits of limestone in South 
Georgia that would furnish a good grade of stone for concrete work 
though not being of equal value to the harder stone of North Georgia. 
These deposits are in the Midway, Ocala and Chattahoochee forma- 
tions in Macon, Bandolph, Clay, Calhoun, Lee and Worth counties 
and the counties along the Georgia-Florida State line, west of Echols 
County. 

Road Metal. — Crushed limestone is used in road construction for 
foundation and surfacing material. The requirements are similar to 
those for concrete aggregate. The crushed stone that will all pass a 
2^ inch ring with the fines screened out is used for the foundation 
material. A bituminous or other type of binder may then be used or 
the fine stone spread over the top and worked down to fill the voids 
among the coarser stone. Limestone has the advantage over other 
types of stone of having relatively high cementing properties. 

Ballast. — For railroad ballasting material a stone that has high 
crushing strength, and will neither chip nor dust easily is required. 
The stone crushed to a size that will pass a 2^ inch and rest on a 
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one-half inch ring is most commonly used. It is spread along the road 
bed over the cross-ties and then tamped beneath the ties with shovels 
or especially made tools, hence the necessity for a tough stone. Some 
of the stones listed under '^Concrete aggregate/' above, will famish 
a fair grade of material for this work. 

MOBTAB 

By far the most important use of lime is in making ordinary build- 
ing mortar. The variety of lime that should be used depends largely 
upon the experience of the mixers and the cost, as well as the prop- 
erties of the lime itself. A laborer who has been accustomed to work- 
ing with a ''hot" or quick-slaking lime will probably not be able to 
get the best results with a ''cold'' or slow-slaking variety. The loca- 
tion of the construction work with reference to the place of manufac- 
ture of the different limes will govern the cost. 

There are three properties of the lime to be taken into considera- 
tion, namely, the volume of mortar it will produce, the workability 
of the mortar, and the final strength. High-calcium limes, contain- 
ing not more than 5 per cent of impurities, not including magnesia, 
will here be considered. 

A high-calcium lime slakes rapidly and evolves much heat. If 
properly prepared it will yield a larger volume of paste than the low- 
calcium limes; but on the other hand, if it is allowed to bum while 
slaking the volume will be materially decreased. The paste is sticky 
which, together with the increased volume, means that a large quan- 
tity of sand can be used in the final mortar. 

High-magnesian or dolomitic limes slake slowly and evolve much 
less heat than the high-calcium limes and thereby lessen the danger 
of burning. They likewise yield a smaller volume of paste, which is 
less plastic and as a consequence produce a smaller volume of mor- 
tar. In setting, the shrinkage of magnesian-lime mortar is much less 
than mortars made from high-calcium limes. 

From the brick mason's point of view the high-magnesian limes 
are the more desirable, since they are not so sticky and hence more 
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easily troweled; furthermore, they set more slowly, which allows 
him to spread a larger area with mortar before placing the brick. On 
the other hand, however, high-calcium limes are preferred by the 
contractor, because they yield a larger volume of mortar and harden 
more rapidly, enabling him to complete the work sooner. 

Magnesian limes are said to yield the stronger mortars, but since 
the pressure to which they are subjected in a brick wall or other 
structure is comparatively small the relative strength need not be 
considered for ordinary work. 

Hydrated lime is taking the place of caustic lime, to some extent, 
in making mortar. By using the former the danger of burning is 
eliminated,' also a more efficient mortar is assured since all of the 
inert lumps are screened out subsequent to the hydration by the man- 
ufacturer. The cost is, of course, somewhat greater than for lump 
lime, but this is largely offset by the saving of the expense of slaking 
and seasoning. 

The hardening of a mortar is due to the combination of the car- 
bon dioxide of the air with the lime of the mortar, thus forming lime- 
stone or calcium carbonate, which is similar in composition to the 
stone from which the lime was originally derived. The outer surface 
of the mortar takes up the carbon dioxide first which seals the pores, 
more or less, and prevents the inner part of the mortar from harden- 
ing. 

PLASTER 

Lime to be used for plastering must fill several requirements — it 
must not "pit" or "pop," must work smoothly under the trowel, and 
the shrinkage due to setting should be as little as possible. If the 
lime is to be used for the finish coat it should be white, or nearly so. 

"Popping" or "pitting" seems to be due to impurities in the lime 
which form chemical combinations with the calcium and slake very 
slowly. This slaking may take place partly after the plaster has been 
spread and since expansion takes place a soft spot will develop from 
which the material will eventually fall out, leaving a pit. Particles 
of lime burned during slaking will likewise hydrate slowly and, there- 
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fore, may cause pits. There is less danger of burning magnesian limes 
than high-calcium limes during the hydration process. 

Magnesian limes yield a plaster that is more easily spread than 
that made from high-calcium limes, the latter, however, will yield a 
larger volume and hence cover a larger surface. 

The shrinkage of magnesian lime plasters due to setting is less 
than that of high-calcium limes, hence cracks are more liable to de- 
velop when the latter is used. The cracking, however, may be largely 
overcome by the use of hair, wood fiber, or some similar material. 
For the finish coat magnesian limes are to be preferred since they are 
generally more nearly white. 

Hydrated lime may be used in the place of lump lime for plaster- 
ing. It is generally more pure than lump lime $uid hence should give 
better results. 

USE OF HYDBATED LIME WITH PORTLAND CEMENT 

Hydrated lime is used to some extent with Portland cement for 
two purposes — to increase the workability of the cement mortar and 
to decrease the porosity. 

Cement mortars have little or no plasticity and hence their work- 
ing quality is poor. It has been found that the addition of 5 to 15 
per cent of hydrated lime will make the mortar more responsive to 
the trowel without materially injuring the hydraulicity or strength 
of the cement. Also, the hydrated lime is more finely divided than 
the cement and will, therefore, occupy the space between the cement 
particles. In this way the hardened mortar is made more impervious 
to water. 

HYDBAULIC CEMENTS 

It was mentioned under the head of '^lime manufacture" that 
when the temperature of the lime kiln is 1200** C. or over, a chemical 
combination takes place between the lime and its impurities such as 
silica, ferric oxide and alumina. This material will set under water. 
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and is known as hydraulic cement. The setting is caused by the crys- 
tallization of the silicates and aluminates of lime. 

There are several varieties of hydraulic cements, such as, Puzzo- 
Ian cement, hydraulic lime, natural cement, and Portland cement. 

Puzzolan cement consists of a mixture of slaked lime and blast 
furnace slag or volcanic ash. 

Hydraulw lime is formed by burning siliceous or argillaceous lime- 
stone at a temperature slightly above that of decarbonization. Un- 
der these conditions silicates, aluminates and ferrites of lime are 
«formed. There must be enough of the calcium silicate present to 
cause the burned limestone to set under water and also enough free 
lime to cause the lumps to slake upon the addition of water. 

The following table^ has been prepared by Eckel as representing 
the ideal composition of hydraulic lime. 

Composition of Ideal Hydraulic Limestone and Hydraulic Lime 

(Eckel) 





Hydraulic 

limestone 

befpre 

burning 


Hydraulic lime 




Before slaking 


After slaking 


SiUca (BiO,) 

Lime (GaO) .. \ 
Carbon dioxide \ 

(CX)0 \ 

Water (H,0) .... 


13.20 

86.80 

0.00 


21.20 
78.80 

0.00 
0.00 


19.08 
70.92 

0.00 
10.00 


Total 


100.00 


100.00 


100.00 



This exact composition is rarely if ever found in a limestone as 
iron and alumina are practically always present. In the following 



*■ Eckel, E. C, Cements, Limes and Plasters, 1905, p. 175. 
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table^ analyses of limestones of Europe used for the manufacture of 
hydraulic limes are given : 

Analyses of Hydraulic Lime Rock (Ries) 



SiUca (SiO,) 

Alumina (AlsO.) .... 

Iron oxide (FoaOa) 

Lime (CaO) 

Magnesia (MgO) 

Carbon dioxide (CX),) 
Water (H,0) 



Total 



14.30 
.70 
.80 
46.50 
Undet 
36.54 



98.84 



11.03 
3.75 
6.07 

43.02 
1.34 

35.27 



99.48 



} 



7.60 

.75 

50.05 
.30 

41.30 



100.00 



17.00 

1.00 

44.80 
.71 

35.99 



99.50 



1, Teil, France; 2, Haurenbergen, Germany; 3, Malain, France; 4, Senonches, 
France. 

The silica content must, of course, be in very finely divided parti- 
cles or in clay, otherwise, the combination with the lime will be in- 
complete. Magnesia acts the same as lime, molecule for molecule, 
taking into consideration, of course, the respective atomic weights. 
There are a great many limestones in South Georgia approximating 
the above analyses, but in the majority the silica occurs as rather 
coarse sand grains. The analyses given below are of stones suitable 
for the manufacture of hydraulic limes. 

Analyses Hydraulic Limestones 



Sample No. 




59 



Silica (SiO,) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (AljOs) .... ] 
Ferric oxide (FojO,) . ) 
Carbon dioxide (CO^) . . 
Water (H,0) (approx.) 



Total 



11.33 

48.04 

.36 

2.56 

37.70 

99.99 



No 13, from Colliers Bluff, Ocmulgee Biver, 5 miles above HawkinsviUe. 
No. 59, from mouth of Cedar Creek, Flint River. 



^ Ries, H., Economic Geology, 1910, p. 141. 
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Hydraulic lime is burned in the same type of kiln as is used in the 
manufacture of ordinary lime. After burning, it is slaked by adding 
just enough water to hydrate the free lime. Its advantage over quick 
lime is its ability to set under water, a property less marked than in 
Portland cement. 

Little or no hydraulic lime is manufactured in the United States 
at present, but it is much used in Europe. A small quantity is im- 
ported by this country and sold under the name of '^Lafarge." 

Natural cement is the oldest of that group of cements possessing 
hydraulic properties. It was manufactured and used by the early 
Egyptians, Greeks, and Romans for purposes which required a mor- 
tar that would set or harden under water. The industry, although 
of great importance in the Europeto countries, has been largely re- 
placed in the United States by Portland cement. 

Natural cements are manufactured by burning argillaceous lime- 
stone containing 15 to 35 per cent clayey material, of which 10 to 25 
per cent is silica and 5 to 15 per cent alumina and ferric oxide. Mag- 
nesia may take the place of about two-fifths of the lime ; the action of 
both being the same, molecule for molecule, provided the stone is not 
burned to the point of insipient vitrification. Like hydraulic lime, 
the hydraulic property of natural cement depends upon the chemical 
combination of lime with the silica, alumina and iron. It differs from 
hydraulic lime, however, in that there is not sufficient free lime to 
cause the burned material to slake upon the addition of water ; hence, 
it must be ground. Natural cement possesses greater hydraulic prop- 
erties and shows much greater strength after setting than the hy- 
draulic lime, but it is not so strong as Portland cement, which has a 
more definite chemical composition, as will be seen later. Natural 
cements vary from brownish yellow to brown. The initial set takes 
place in about 20 minutes after being mixed with water and the final 
set 3 to 5 hours later. 
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Analyses of Natural Cement Rocks from Northwest Georgia^ 




SiUca (SiO,) 

Alumina (AlgO,) | 

Ferric oxide (FeaO,) j 

Idme (GaO) 

Magnesia (MgO) 

Bnlphur trioxide (80s) 

Phosphorus pentozide (PaOs). 
Clay bases (A1,0., E,0, Na^O) 
Carbon dioxide (00,) | 
Water (H,0) j 



Total 



5.28 


6.52 


2.62 


.96 


30.60 


47.98 


17^5 


1.25 


.02 


• • • ■ • 


.04 


trace 


3.83 


2.58 


40.36 


40.71 


100.00 


100.00 



22.93 
4.16 

33.80 
.45 
.03 
.02 

10.43 

28.18 



100.00 



1. Natural cenient rock from Cement, Bartow County, Georgia. 

2 and 3. Natural cement rock from Bossville, Walker County, Oeorgia. 

Natural cements are burned in kilns quite similar to the ordinary 
lime kiln, but larger. The kilns are operated continuously with the 
fuel and limestone fed in at the top, together or in alternating layers. 
As mentioned above the temperature used for burning is only slightly 
above the temperature of de-carbonization. The burned stone is 
drawn from .the bottom, cooled and ground so as to pass 40 or 50 
mesh. Descriptions of kilns and grinding machines are given in 
other parts of this report. 

Portland cement is the resulting material from an artificial or 
natural mixture of calcium carbonate, silica, alumina, and iron oxide, 
in definite proportions, burned to the point of incipient vitrification, 
and the clinker ground to a fine powder. Calcium carbonate and 
silica are the principal ingredients of the raw material, which after 
being burned forms a tri-calcium silicate. There must be present, 
however, some other material to act as a fiux which lowers the tem- 
perature of vitrification suflSciently to put it on a commercial basis. 



^ Maynard, T. Poole, Limestone and Cement Materials of North Georgia : Bull. Ga. 
Oeol. Survey, No. 27, 1912, p. 35. 
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Alumina serves this purpose. Ferric oxide is always present and 
may be considered to act similarly to alumina, molecule for molecule. 
The ratio of lime to silica plus alumina plus iron oxide in the final 
cement should be about 2 to 1, but may vary slightly. The ratio of 
silica to alumina plus iron oxide should be between 2 to 1 and 3.5 to 
1. The magnesia content of the final cement should be less than 5 per 
cent. Various combinations are used to obtain these proportions. 
The sources of calcium are marl, argillaceous limestone, chalk, hard, 
high-calcium limestone and marble, while silica and alumina are de- 
rived from clay, shale, and slate. Sand grains and pebbles must be 
absent in these materials. 

In the following table are given analyses of the limestone, clay, 
mixture and the finished cement : 

Analyses of Cement Materials and Finished Product (Eckel)^ 



Raw materials • 



Limestone 



Clay 



Finished products 



Mixture 



Cement 



Silica (SiO,) 

Alumina (Al,Og) . . 
Ferric oxide (FcjO,) 

Lime (CaO) 

Magnesia (MgO) . 
Loss (H,0,CO„etc.) 

Total 



1.16 


57.06 


22.20 


.75 


10.01 


5.02 


.75 


5.37 


2.85 


49.44 


8.32 


65.79 


2.04 


5.22 


4.06 


46.04 


14.00 


undet'd. 


100.18 


99.98 


99.92 



22.42 

5.68 

3.22 
62.24 

3.22 
undet 'd. 

96.78 



In preparing the raw materials to be burned, analyses are made 
of the limestone and clay, or whatever the materials may be, and the 
properties of each to be added to make the mixture calculated. They 
are then ground and mixed thoroughly. The mixture is then ready 
to be burned. It is fed into the upper end of a rotating kiln which 
slopes gently to the lower or firing end. The kilns are from 5 to 7 
feet in diameter and 60 to 200 feet long. The outside is of sheet steel 
and the inner lining fire brick. Pulverized coal, gas or oil, which is 



• Eckel, E. C, Cements, Limes and Plasters, 190.'5. p. 397. 
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blown in through a small pipe at the lower end of the kiln, may be 
used for fuel. As the kiln rotates the mixture works its way to the 
lower end of the kiln where it is discharged as a clinker which has 
been burned to the point of incipient vitrification. The clinker is 
seasoned for a number of hours and then ground. In this state the 
cement will "set'' too rapidly, hence a small quantity of gypsum is 
added to retard this. 

The prospects for the manufacture of Portland cement in South 
Georgia seem to be rather remote ; the raw materials occur in quan- 
tity, but the distance is too great from the source of fuel supply. 

The uses of hydraulic cement are so well known that it seems use- 
less to dwell upon them here. i 

The manufacture of hydraulic cements has been touched on rather 
lightly in this report, but is gone into more thoroughly in Bulletin 27 
issued by the Geological Survey of Georgia. 

SAND-LIME BRICK 

Sand-lime brick, although little used in the South, are reaching a 
very extensive use in some of the Northern states and Canada. In 
Germany the industry has reached a higher state of development 
than in any other country, there being some 300 plants within its bor- 
ders. The brick is essentially a mixture of silica sand and lime 
molded and pressed into brick form and then subjected to steam un- 
der a pressure of 100 to 150 pounds per square inch for from 4 to 10 
hours. The steam causes a chemical combination between the silica 
and the calcium of the lime, forming calcium silicates. The brick 
has been gradually evolved from the old "mortar brick" of some fifty 
or more years ago, which was a mixture in about equal proportions 
of hydrated lime and sand molded into brick form and allowed to 
harden in the atmosphere. The hardening in this process was by the 
absorption of carbon dioxide by the lime to form calcium carbonate. 
This is the change that is undergone in ordinary lime mortars and 
plasters of the present day. 
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The following table^ shows the quantity and value of sand-lime 
brick produced in the United States in 1913 and 1914. 

Quantity and Value of Production of Sand-Lime Brick in the United 

States, 1913 and 1914 



Year 


No. aetlTe firms 
reporting 


Quantity 
(thousands) 


Value 


1913 

1914 


68 
62 


189,659 
172,629 


$1,238,325 
1,058,512 



In the year 1903, practically the first year of the industry in the 
United States, the value of sand-lime brick produced was {1^5,040. 

MATERIALS 

As the name indicates, sand-lime brick are made of sand and lime. 
Since the strength and hardness of the brick depends upon the chem- 
ical combination of silica and calcium the sand must necessarily be 
silica. Any impurities act as adulterants and may affect the strength 
of the product provided there is enough present. Clay derived from 
the decomposition of feldspar is the principal impurity met with. 
When the clay present is less than 10 per cent of the sand it is prob- 
ably not injurious while as much as 2.5 per cent might be desirable, 
as it fills the voids and makes the brick less porous.' A medium 
grained sand containing enough fines to fill the interstices between 
the larger grains is considered best, that is, a sand all of which will 
pass 40 mesh and 10 per cent through 150 mesh. Sharp sand has bet- 
ter binding qualities, molds more easily, and better retains its sharp 
edges and comers. 

Tests made by different investigators tend to show that a high- 
calcium lime is better for making sand-lime brick than magnesian 
lime. High-calcium lime is more readily slaked, and hence assures 
all of the lime in the molded brick to be in the form of the hydroxide 



'Middleton, Jefferson, Mineral Resources of the U. S. for 1914, Part II» Sand-Lime 
Brick, p. 2. 

• Peppel. S v., Ohio Geological Survey, Bull. 5, 4th Ser., 1905, p. 33. 
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before going to the hardening cylinder, otherwise the brick is liable 
to be ruptured by the expansion of the slaking magnesian oxide. Also, 
the calcium hydroxide is a much stronger base than magnesium 
hydroxide and attacks and unites with the silica more readily, thus 
making the operation more rapid. 

MANUFACTURB OF SAND-LIME BRICK 

Practically the only variation in the manufacture of sand-lime 
brick is the methods of mixing the sand and the slaked lime previous 
to going to the press. There are two main methods each of which 
has several variations: (1) mixing hydrated lime, sand and water, 
<Hid (2) mixing caustic lime and sand and then adding sufficient 
water to hydrate the lime and form a stiff putty. In the first method 
the hydrated lime and sand may be mixed in the dry state and then 
water added or the lime may be slaked with enough water to leave a 
stiff putty after the sand is incorporated. In the second method a 
part or all of the sand may be mixed with ground or lump lime and 
then slaked and well mixed in a suitable mill. The putty may be 
pressed into brick at once or allowed to season for about 24 hours. 
The "seasoning" is for the purpose of thoroughly slaking the lime, 
otherwise the brick is liable to be ruptured by the expansion of the 
slaking lime. 

When the damp mixture of hydrated lime and sand is obtained 
it is molded and pressed by a machine similar to those used in the 
manufacture of dry-pressed brick. According to PeppeP the best 
results are obtained by using' a pressure of 15,000 pounds per square 
inch. After the brick have been molded they are stacked on cars 
and rolled into a long steel cylinder. These cylinders are usually 7 
feet in diameter and 40 to 60 feet long. The brick are here subjected 
to steam under a pressure of 125 to 150 pounds for from 4 to 8 hours, 
and upon cooling are ready for use. 



* Peppel, S. v., The Manufacturo of Artificial Sandstone or Sand-Lime Brick : Bull. 
Ohio Geol. Snrvey. No. 5, 4th Ser., 1905, p. 44. 
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The following is compiled from five tests made by Peppel^ on sand- 
lime brick molded under 15,000 pounds pressure and hardened in a 
pressure of 150 pounds of steam : 

Strength of Band-Lime Brick (Peppel) 



Hours in steam 


Crushing strength 


Maximum 


Minimum Average 


4 
8 


7896 
7404 


4441 
4491 


5447 
5654 



Absorption tests show from 6.5 to 12 per cent porosity, average 
about 8.3 per cent. 

The summary of the averages of a series of tests made on com- 
mon clay brick by Dr. H. Ries* is as follows: 

Maximum Minimum Average 
Crushing strength 5796 1192 3207 

The porosity varies from 7 to 17 per cent, averaging about 12 per 
cent. 

A comparison of the results in the two tables shows the sand-lime 
brick to be superior to common brick. Pressed or hard-burned clay 
brick show a higher crushing strength and lower absorption percent- 
age than sand-lime brick. 

The cost of manufacture of sand-lime brick depends mainly upon 
the cost of labor, sand, lime, and fuel. The cost per thousand, accord- 
ing to different authorities, varies from |3.50 to |5.00, averaging 
probably |4.50. 

INDUSTRIAL CHEMISTRY 
BLEACHING AGENTS 

Limestone is used in the manufacture of the bleaching powder 
known as chloride of lime (calcium hypochlorite). Only very pure 
high-calcium limestones are used ; those which leave little or no resi- 



^Op. cit., p. 46. 

* Rles, H., Building Stones and Clay Products, 1912, p. 302. 
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due when treated with acid. The stone is first burned in ordinary 
lime kilns and then hydrated and allowed to stand for several days. 
The dry calcium hydroxide powder is then spread over the floor of 
lead or iron chambers for a thickness of 3 to 4 feet. Chlorine gas is 
passed in at the top of the chamber which quickly permeates the hy- 
drated lime and forms calcium hypochlorite. This material is used 
as a disinfectant, an oxidizing agent and more especially for bleach- 
ing cotton fabric. 

The greater portion of chloride gf lime is produced by electrolytic 
alkali works in order to utilize the large quantities of chlorine gas 
generated. The United States imports a large quantity annually 
from Europe. 

SODA 

The LeBlanc process for the manufacture of soda or sodium car- 
bonate is by heating to ^redness in a small rotary kiln a mixture of 
sodium sulphate, obtained by treating salt (NaCl) with sulphuric 
acid (H2SO4), coal or coke and limestone. By this treatment a mix- 
ture of sodium carbonate, calcium sulphide, and impurities contained 
in the coal and limestone is obtained. This mixture is placed in suit- 
able vats and the soda leached out by water, the calcium sulphide is 
practically insoluble. The solution is then evaporated and the soda 
recovered. 

Soda is manufactured by the Solvay process as follows : Carbon 
dioxide, generated by calcining limestone, is passed into a saturated 
solution of common salt (NaCl) and anmionia (NH4OH). Sodium 
bicarbonate (NaHCOg) precipitates out and the liquid is filtered off. 
Upon heating the sodium bicarbonate in a suitable kiln sodium car- 
bonate remains. The filtered solution from the sodium bicarbonate 
is treated with lime in order to recover the ammonia, a solution of 
calcium chloride results which is recovered by evaporating the water 
of the solution. 

Soda is used in large quantities in the manufacture of soap, glass, 
paper and many sodium salts, in laundries, preparation of textile 
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fibers and dyeing. Calcium chloride is used largely by artificial ice 
factories for the brine solution. 

AMMONIA AND ILLUMINATING GAS 

Most of the ammonia (NH,) used today is prepared as a by- 
product in the manufacture of metallurgical coke or illuminating 
gas. The gases distilled off from coal are passed through water which 
absorbs the ammonia. When the ^'mother liquor" thus obtained is 
heated in suitable vats with lime, gaseous ammonia is distilled off 
and is passed through sulphuric acid. Ammonium sulphate crystal- 
lizes out. If aqueous ammonia is desired water is used instead of 
sulphuric acid. This process serves two purposes ; it cleans the illu- 
minating gas of some of its objectionable constituents, as well as re- 
covers the valuable by-product. 

Ammonia is used in laundries, dyeworks, textile print works, color 
factories and the manufacture of ice. 

Anmionium sulphate is used to a great extent in Europe as a 
nitrogen-supplying fertilizer. A comparatively small quantity is 
produced in the United States annually. 

CALCIUM CARBIDB 

Calcium carbide, so widely used for generating acetylene gas for 
illuminating purposes and high temperature flames, is manufactured 
by fusing in an electric furnace a mixture of high-calcium lime and 
charcoal. 

CALCIUM CYANAMIDB AND NITRATB 

Calcium cyanamide and calcium nitrate are manufactured by 
treating milk of lime with nitrogen dioxide which is made by an 
electric spark in air in a suitable receptacle. These materials have 
been placed on the market within recent years as fertilizers. 
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LIME LIGHT 

When a flame of intense heat plays upon a piece of calcium oxide 
or lime a very brilliant light is obtained. These lights are used 
mainly in lighthouses. 

RECOVERY OF MERCURY 

Mercury is recovered from its ore cinnabar (HgS) by some pro- 
ducers by heating a mixture of cinnabar and lime. In this way com- 
paratively pure mercury is distilled off, leaving calcium sulphide and 
calcium sulphate. 

WATER SOFTENING 

The "hardness" of some waters is due to the presence of calcium 
bicarbonate. If the carbon dioxide can be driven off in some way the 
larger proportion of the calcium carbonate will precipitate. This 
may be accomplished by heating, which method, however, is not prac- 
ticable for a city water supply. If caustic or hydrated lime is added 
to the water it will combine with the carbon dioxide to form calcium 
carbonate which will precipitate, together with that already held in 
solution. 

GLASS MANUFACTURE 

There are four principal varieties of glass, namely, plate, window, 
green bottle, and flint. The first three mentioned are essentially sili- 
cates of sodium and calcium and are made by fusing in a suitable re- 
fractory pot a mixture of silica (sand), sodium sulphate or carbon- 
ate, and calcium carbonate (limestone). The limestone is from 15 
to 26 per cent of the mixture, varying with the variety of glass. The 
mixture from which lime-flint glass is made contains about 8 per cent 
calcium hydroxide (slaked lime), while lead-flint glass contains no 
calcium. The limestone used in this industry must be practically free 
from iron, clay, magnesium, etc., except in the manufacture of green 
bottle glass. 
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CERAMICS 

Limestone, both high-calcium and magnesian, are used to some 
extent in the manufacture of certain grades of porcelain and pottery. 
For wares burned at moderate temperatures certain authorities state 
that calcium oxide tends to bring together the points of vitrification 
and fusion of the clay, while magnesium oxide tends to separate them 
and at the same time lower the temperature of vitrification and de- 
crease the shrinkage and warping due to burning. If vitrification of 
the clay begins before the limestone is thoroughly de-carbonated pin 
or blow holes may be developed. In this case it is necessary to use 
the oxides or hydrates. 

Limestone is also used in certain processes of glazing pottery. 

SUGAR MANUFACTURE 

High-calcium limestones are used in both the beet and cane sugar 
industries. Lime and carbon dioxide are both desired, hence the 
limestone is burned in kilns arranged so that the gas can be recovered. 

The juice pressed from cane and beets contains organic impuri- 
ties which would color the final sugar and hinder its crystallization 
if not removed. In order to accomplish this removal the juice is 
boiled with an excess of lime. The lime neutralizes the organic acids 
and unites with the other impurities with the formation of insoluble 
salts. These are allowed to settle and the solution of sugar and ex- 
cess lime drawn off. The lime has entered into chemical combination 
with the sugar. Since lime has a greater affinity for carbon dioxide 
than for the sugar compound, this gas is passed into the solution and 
calcium carbonate precipitates, leaving a clear pure solution of sugar. 
If silica is present in the lime it will gelatinize and clog the filters. 
If magnesia is present it will remain partly in solution after the 
treatment with carbon dioxide and form scales on the evaporating 
pans. 
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DISTILLATION OF WOOD 

Wood alcohol, acetic acid, and acetone are derived from the dis- 
tillation of wood. The crude acid is treated with an excess of caustic 
or hydrated lime and distilled. Alcohol passes off leaving acetic 
acid in solution with the lime. Upon the addition of sulphuric acid, 
calcium sulphate is formed, and the acetic acid released. It may then 
be distilled off. If acetone is desired the solution of acetic acid and 
lime, known as "gray acetate of lime," is distilled dry. In order to 
purify the wood alcohol it is re-distilled in the presence of lime. 

Calcium oxide and carbon dioxide are the only useful^ constitu- 
ents of the limestone, but the other impurities are not harmful, be- 
ing adulterants. 

PAPER MANUFACTURE 

Rags, etc, — In the manufacture of paper from rags, etc., caustic 
lime is used to destroy the grease and fatty materials absorbed in 
the cloth. 

Wood Pulp. — Lime is used in two processes for the manufacture 
of paper from wood pulp, namely, the soda process and the sulphite 
process. In the former method the wood is cooked by caustic soda, 
the latter taking up carbon dioxide and forming sodium carbonate. 
In order to change the carbonate back to caustic soda, so that it may 
be re-used it is treated with lime which unites with the carbon dioxide 
forming calcium carbonate. 

Bisulphite liquor, a solution of calcium and magnesium bisul- 
phite and sulphur dioxide, is used in the "sulphite process" for cook- 
ing the wood pulp. The bisulphites are formed by treating limestone 
or lime in water with sulphur dioxide. High-magnesian limes are 
said to be more desirable because of the greater solubility of the mag- 
nesium bisulphite. It also gives a whiter color and causes the pulp 
to felt more easily. 



* Dumesun, P., and Moyer, J., Wood Products, Distillates and Extracts, p. 8. 
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GLYCERINE, LUBRICANTS, AND SOAP 

In the manufacture of glycerine, lubricants and soaps and allied 
products, high-calcium lime is used to break up the fatty substances 
from which the products are derived. Glycerine is liberated upon 
the distillation of the fats with lime in water. The remaining mate- 
rial is used to manufacture lubricating greases for heavy machinery 
and for soaps. 

TANNING 

In the leather industry the hides are soaked in lime water to 
loosen the hair so that it can be easily removed by scraping. Both 
high-calcium and magnesian limes are used. 

METATJiUBGY 
BLAST FURNACE FLUX 

One of the most important uses of limestone is as a flux in iron 
blast furnaces. High-calcium limestones are more generally used,, 
but in certain sections, namely, Birmingham, Ala., and vicinity, dol- 
omite and dolomitic limestones are used almost entirely. 

The value of the stone depends upon its physical and chemical 
character, that is, it must be hard and compact enough not to dust 
easily, and it must contain as little silica, alumina, sulphur, and phos- 
phorus as possible. Silica and alumina act as adulterants and must 
be fluxed off as well as the same impurities in the iron ore. Sulphur 
and phosphorus are detrimental to the iron itself if present above a 
certain low percentage, however, few limestones contain sufficient 
Ijercentages of these elements to make them unfit for fluxing pur- 
poses. 

The relative values of calcium and magnesium as bases for fluxing^ 
off the acidic content of the ore seems not to have been definitely de- 
termined by the manufacturers of iron or by research students, but 
both high-calcium and dolomitic limestones are used by successful 
iron producers. 



242 GEOLOGICAL 8VRVEY OF GEORGIA 

The stone is crushed to sizes from 2 to 4 ioches in diameter and 
charged into the top of the furnace alternately with ore and coke. 
The coke serves as the heating agent as well as producing the reducing 
action upon the oxides of iron in the ore. The calcium and magne- 
sium of the limestone unite with the silica, clay bases and other im- 
purities to form silicates which compose the slag. 

LINING OF BASIC OPBN-HBABTH FURNACBS 

An important use of dolomite and dolomitic limestone, although 
a comparatively small tonnage is so employed, is the lining of basic 
open-hearth furnaces for the manufacture of steel. Magnesite is the 
ideal material for this purpose, but owing to its high cost it is being 
generally replaced by dolomite. The furnace has an outer wall sev- 
eral feet thick of common brick within which is a permanent lining 
of 2 to 3 feet of magnesite brick. Upon this lining 1 to 2 feet of 
crushed dolomite, together with a suitable binder, is tamped. The 
object of the crushed stone is to take care of the wear due to the 
mechanical and chemical action of the molten metal and slag, it be- 
ing much cheaper to replace than the refractory brick. To answer 
this purpose the stone must be as low as possible in silica and the 
clay bases and at the same time approach very nearly a theoretic 
dolomite. It must also be hard so as to resist mechanical wear and 
must neither crack nor slake when the furnace is cooled. 

It is rather improbable that there are any limestones in South 
Georgia which answer the above requirements. 

BASIC OPBN-HSAETH FURNACB FLUX 

Limestone is used as flux in the manufacture of steel by the basic 
open-hearth process. The fluxing action is similar to that in the 
blast furnace, that is, it carries off the silica, alumina, sulphur, man- 
ganese and phosphorus. Therefore, a stone as low as possible in these 
impurities is desired. Magnesium is objectionable in that it has less 
affinity for sulphur and requires a higher heat to complete the fluxing 
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action. The stone in general use nsnally contains less than 5 per cent 
magnesia, less than 1^ per cent alnmina, and less than 1 per cent 
silica. Few limestones contain sufficient amount of sulphur and phos- 
phorus to render them unsuitable for flux. The stone must be hard 
and compact enough to prevent its being ground into dust by hauling. 
In addition to iron smelting limestone is also used in copper and 
lead smelting. 

QUABBYING LIM£8T0N£S 

Quarrying is the first and one of the most important steps in the 
production of limestone and its products and yet very little has been 
published on and apparently little study given the operation. Prac- 
tically every deposit of limestone is governed by certain local condi- 
tions and is a problem within itself, hence few general statements 
can be made which cover the work as a whole. Only one general 
method need be dwelled upon to any extent, namely, quarrying. It 
is sometimes necessary to resort to underground mining, but this is 
so expensive compared to the value of the limestone product that it 
need be considered only lightly. 

TTPB OF WORKINGS AND LOCATION 

There are two general types of quarries, the hillside type and the 
pit or open cut quarry. It is seldom that the operator has the oppor- 
tunity to choose which of the two methods to work a given deposit 
by; usually the limestone body is so situated that only one type 
quarry can be opened. If the operator can make a choice, however, 
he should work the deposit as a hillside quarry since they are prac- 
tically always cheaper to operate than pits. In the latter there is the 
extra expense of lifting the stone from the floor of the quarry to the 
top of the face and the removal of water from the working. The 
other costs are practically the same as for hillside qliarries. 

The site for the workings should be chosen with regard to (1) 
overburden, (2) strike and dip of the strata, (3) drainage, (4) haul- 
age grade to mill or kilns, (5) mill or kiln site, and (6) transporta- 
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tion. These factors are not arranged according to their importance, 
which is governed by the local conditions. The demand and compo- 
sition of the stone are not taken into consideration, as it is supposed 
these are known. 

The overburden or superincumbent material on the limestone gov- 
erns to a great extent the workability of a given deposit. It is ob- 
vious that a great thickness of valueless material cannot be moved 
for a comparatively thin bed of limestone on an economic basis. 
Hence, it is necessary to locate the quarry where a minimum amount 
of overburden will have to be moved. The maximum thickness that 
can be handled is governed by the workable thickness of the under- 
lying limestone. 

When limestone outcrops along the base or side of a hill it is evi- 
dent that the farther the workings are extended into the hill the 
heavier the overburden. Under these conditions it is usually practi- 
cable to move a greater maximum thickness of overburden than from 
a deposit under level ground, since on the hillside deposit the mean 
thickness is less than the maximum. Where the conditions are suit- 
able it is more economical to ''edge" the hill than to work straight in 
for any distance. 

Strike and dip need not be considered in the Coastal Plain depos- 
its, since all of the beds are level, or practically so. 

In the hillside quarry the floor should be always kept above the 
drainage level if possible to avoid the necessity of removing such 
water as might accumulate from seepage, rain, or flood stages of a 
near-by stream. In a pit quarry it is, of course, impossible that the 
quarry be so situated that it will have natural drainage except where 
tunnels can be employed. 

An important item in the cost of quarrying is the hauling of the 
broken stone from the quarry to the mill. It follows, therefore, that 
it is expedient to put the mill as close to the quarry as possible with- 
out it being in danger from blasting. If the conditions make it pos- 
sible the haulage cost can be greatly reduced by working the deposit 
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at such an elevation that the tram cars will run by gravity to the mill, 
preferably to the feed bin of the first crusher or the top of the lime 
kiln, as the case may be. 

The site for the plant is governed by the location of the quarry 
and possible location for the spur track from the main line of the rail- 
road. Eailroad construction is rather exi)ensive, hence the necessity 
of locating the workings as near the main line as possible. This ex- 
pense is usually partially borne by the railroads under certain con- 
ditions. 

STRIPPING 

Stripping or removing the overburden from a deposit of limestone 
may be done by one or more of a number of different methods, namely, 
pick, shovel and wheelbarrow, plow and scrapes, hydraulic giant, or 
steam shovel. There are other implements and machines in use, but 
those named are the most generally used, especially where the devel- 
opment work is rather limited. The material to be moved governs to 
a great extent the methods to be used. The deposits that this report 
deals with, however, are covered usually with sand, sandy clay, or 
clay with sometimes flint boulders, so that any one of the above meth 
ods can be applied. 

The most expensive method of excavating and removing overbur- 
den is by pick, shovel and wheelbarrow or wagon. These tools can 
only be applied economically where the overburden is very thin or the 
conditions such that other implements cannot be employed. 

The plow and scraper are probably the most efficient implements 
that can be employed on account of their adaptability and compara- 
tively cheap operative cost. While costing more per yard to move the 
dirt than by other mechanical means the outlay of capital is compar- 
atively small. The plow is necessary to loosen the earth before the 
scraper can be filled. Of the two types of scrapers the drag scrape is 
more suitable for close work and short hauls and the wheel scrape for 
open work and long hauls. The latter should be used whenever pos- 
sible, since it has a larger capacity than the former, and being on 
wheels is much easier on the team. 
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A bydranlic giant is a large flexible water nozzle throng^ which 
water is forced at hig^ pressure and played npon the bank of mate- 
rial to be moved. The dirt is thns washed off of the underlying de- 
posit. It is, of conrse, necessary to have an ample supply of water 
close at hand if the hydraulic giant is to be used. This is a compar- 
atively cheap method, but the outlay necessary to install adequate 
pumping machinery is rather large. 

The cheapest means of excavating the overburden, provided it is 
heavy, is by the steam shovel. A steam shovel can operate most effi- 
ciently in loose material sufficiently thick to allow the shovel to be 
in the dirt from the lower to practically the upper limit of its stroke. 
But where the overburden is of such a thickness, say 15 feet, it usu- 
ally will not pay to move it for the underlying limestone. 

DRILLING AND BLASTING 

After the overburden has been removed the next operation is 
breaking the stone from the bed into sizes that can be conveniently 
handled. This is most economically done by drilling and blasting 
with powder or dynamite. 

Holes in which the powder or dynamite is placed are drilled in 
the rock by hand or machine. Hand drills are of two types, one oper- 
ated by two men, one holding the bar of drill steel while the other 
strikes the head with a heavy hammer, and the other type is a longer 
bar that is raised and dropped by one man. The drill must be ro- 
tated to prevent jamming. Water is nearly always poured in the hole 
to keep the chips and dust of stone loose so that they will not tighten 
the steel. Hand drilling can be most economically employed where 
the rock is soft or the workings small. Machine drills suitable for 
the type of quarry operations to be met with in South Georgia are of 
two general types, the piston and the hammer drills. The piston drill 
(see Fig. 6) is the larger machine and operates from a tripod or 
other movable stand. These drills are operated by compressed air, 
frequently, together with a little steam. The movable parts of the 
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Fig. 6.— IngeTsol-Raixi Piston Drill on Tripoli 

machine are the valve mechaniBm and the piston. The boss which 
holds the drill bit is made rigidly to the piston and hence the stroke 
of the bit is the same as that of the piston, working somewhat along 
the same principal of hand steel which is raised and dropped. These 
machines drill vertical or sloping holeB 1 to 3 inches in diameter and 
1 to 20 feet in deplb, according to the size machine used. The ma- 
chines work on about 75 pounds air pressure, making 300 to 500 
strokes per minute. The drill Bteel -aeed is solid hexagonal bars from 
three-fourths to 1^4 inches in diameter. The steel should be of the 
l)est quality and properly tempered in order to get the maximum efB- 
ciency out of the machines. The bits rotate automatically. Two 
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men, the "machiDe man" and the "chucker" or helper, are necessary 
to operate the machine and^r ordinary conditions. The latter assiets 
in placing the machine and feeds water into the drill hole. The ma- 
chine is so built that as the hole is driven the cylinder is moved down 
a slide bar to keep the drill bit hard against the bottom on the ont 
stroke. This is operated by hand by the machine man. Mounted 
and ready to drill the machine weighs from 400 to 1200 pounds, ac- 
cording to size. The piston drills are used for hard rock and deep 
holes. 

The machine best suited for light work is the air hammer drill 
(See Fig. 7). These are of light weight, varying from 40 to 75 
pounds, and require no support, being held by hand. They can, there- 
fore, be carried from place to place with the greatest ease and set to 
work immediately. The moving parts 
of the heavier hammer drills are the 
piston and valve. The steel slips up 
into the lower end of the piston and 
is pounded either directly or through 
an anvil block by the piston. Three- 
fourths inch hollow steel is usually 
used. The hollow is for the purpose 
of blowing air into the hole to re- 
move the chips and dust. Tlie steel is 
self-rotary in most hammer drills. 
Under the best conditions 100 to 150 
feet of holes per day can be drilled, 
7o to 100 pounds air pressure being 
most efficient. 

These machines are especially 
Fig. T.-lngersol-Rana Jackhammer adapted to quarries where the 
benches are not over 10 feet and all 
or most of the drilling is vertical or nearly so. They are also useful 
for drilling shallow^ holes in boulders too big to be handled conveni- 
ently without breaking. 
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The powder or dynamite to be used in quarrying depends upon 
the hardness and toughness of the stone and the products to be made. 
A hard stone is more easily worked by dynamite, while a very soft one 
can be more satisfactorily broken with black powder. The percent- 
age of dynamite and the grade of powder can best be determined by 
experience. Where crushed stone or agricultural limestone is the 
product the size of quarried rock may be practically any size that can 
be efficiently handled by the crushing machinery. When lime is the 
final product it is desirable to have as much of the stone as possible 
above a minimum size to prevent choking the furnace and below a 
maximum to assure thorough calcination. 

BLOCKING 

"Blocking" is the process of breaking the large pieces of stone to 
sizes which can be conveniently handled by the quarrymen or the 
crushers. It is accomplished either by blasting or breaking with 
heavy sledge-hammers. The blasting may be done either by drilling 
and firing a shallow hole with dynamite, "pop" shooting, or by plac- 
ing the explosive flat on the rock and covering with clay and then fir- 
ing. The latter is known by quarrymen and miners as a "mud" shot. 

LOADING AND HAULAGE 

The containers for conveying the broken stone from the quarry 
to the mill are in the large majority of quarries loaded by hand, 
where the operation is extensive, however, steam shovels are fre- 
quently employed. The haulage equipment varies widely in different 
quarries, being governed largely by local conditions. The following 
are the most common methods ; wheelbarrow, cart, tram, and aerial 
tramway. 

The wheelbarrow is used only when the haul is very short and 
the production small. It will find its greatest use in South Georgia 
in conveying stone from the quarry to small machines for grinding 
agricultural limestone for plantation or local use, where the plant 
can be ei-ected very dope to the deposit. 
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Carts drawn by mules or horses are used in a great many quarries 
where the operation is on a comparatively small scale and the haul- 
age grade slight. A two-wheeled dump cart has the advantage over 
a four-wheeled wagon because it can be turned around in a small 
space and can be easily backed up to the crusher bin and the stone 
dumped without a second handling. 

Tram cars with capacities of from one to five tons are most gen- 
erally used in quarry operation. Temporary tracks that lead into the 
main line to the plant are laid along the quarry floor as close to the 
face as practicable. This allows a maximum number of cars to be 
loaded simultaneously. The method of conveying the cars from the 
quarry to the plant is governed by the distance and grade. Where 
the track is down grade to the plant the cars may run by gravity. 
This is very desirable since it eliminates a considerable part of the 
haulage cost. The empty cars may be pushed back by hand or drawn 
by mules or other power, according to the grade and distance. Where 
the plant is some distance from the quarry and the track grade such 
that the cars require pushing or pulling, motor power is most gener- 
ally used, the cars being gathered at the loading point or on the main 
line where they have been pushed by the loaders. 

Where the elevation of the crusher bin is considerably above that 
of the quarry floor it is usually necessary to draw the cars up by hoist 
and cable. The cars are assembled at the main hoist track and there 
attached to the cable, in groups or singly. Where the operation is on 
a large scale and the grade suflSciently steep two tracks can be used 
on the incline, loaded cars going up while the empties are coming 
down. This, of course, lessens the power necessary, as the hoist has 
the weight of the actual stone only to hoist and the friction to over- 
come. 

Aerial tramways are occasionally used in transporting the stone 
to the mill. This method of transportation can be most satisfactorily 
applied to pit quarry operations or to hillside quarrying when the 
crusher bin is considerably above the quarry floor. An aerial tram- 
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way consists of a large cable stretched overhead from a tower at each 
end, on which a two tandem wheeled carriage runs. The carriage is 
pulled either to or from the engine, at the mill end of the way, by 
wire rope or cable. The bucket which contains the stone is raised to 
the carriage or lowered to the quarry floor by means of another cable, 
all controlled and manipulated by one operator. Several buckets 
may be used so that no time is lost by the tramway in waiting for the 
bucket to be filled. When the empty buckets are returned to the 
quarry loaded ones are picked up. The empties can be placed as de- 
sired, provided the distance is not too great, by being made to swing 
like a pendulum or pulled over by a rope attached, or they may be set 
down on flat tram cars and then placed as desired. The latter method 
is the most practical where the tramway comes in at right angles to 
the quarry face. When the cableway is parallel to the quarry the 
matter is simplified until the face is worked back considerably. The 
capacity of the cableway depends upon the size of the equipment and 
the transportation distance. Where very large capacity is desired a 
continuous cableway is used. A number of buckets are moved at the 
same time by this equipment. The empties are returned on one cable 
while the loads go in on another. When a bucket is stopped or slowed 
down to be emptied all on the cable are momentarily affected. At 
this juncture the empties are set off in the quarry and the loads 
picked up. This heavy duty cableway will probably find no use on 
the South Georgia limestone deposits. 

All tram cars or cableway buckets should be so constructed as to 
give a minimum amount of trouble in dumping the stone. Various 
devices have been perfected which enable the carriers to dump their 
burdens automatically. The front end of the car is usually the door, 
swinging from the top. This has a holding catch which is knocked 
loose as it reaches the dumping point or tipple. The tipple may be 
so constructed that when the loaded car rolls onto a hinged section 
of the track the front end of the car will be lowered and the stone 
slide out. When the car is relieved of its weight the track assumes 
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its normal position. Where the tipple track is rigid the car is so 
balanced on its truck that it will tip easily to the front. The back 
end may be raised by hand or mechanism. 

STEAM SHOVEL EXCAVATING 

Steam shovels are successfully used in some of the larger quarries 
in the country to handle the broken stone from the quarry floor into 
the cars. The operation must necessarily be on a comparatively large 
scale in order to utilize the full capacity of the shovel. The steam 
shovel is most efficient in excavating earth in railroad grading, build- 
ing sites, canal work, removing overburden from workable mineral 
deposits, and excavating clays and shales for brick and cement work. 
The steam shovel might be used to advantage in the development of 
certain limestone deposits in the southei*n portion of the State. As 
stated under "stripping" the steam shovel will find little or no work 
in the removal of overburden unless it can be also employed in the 
quarry. The Jackson group contains several beds of very soft, argil- 
laceous limestone and soft, triable, fossiliferous limestone, which 

• 

could probably be worked to an advantage with a steam shovel. 

THE MANUFACTURE OF LIME 

One of the most important uses of limestone is the manufacture 
of lime. The mortar and plaster used in masonry, other than cement 
and concrete, and in other construction work depends upon lime for 
its cementing or binding qualities. It also finds a great variety of 
uses in industrial chemistry, agriculture, sand-lime brick manufac- 
ture and other industries. 

Before the advent of railroads into South Georgia, the settlers 
found it necessarv to bum their o^n lime. This was done bv verv 
crude methods. Usually the stone was burned on the site of the de- 
posit in crude, simple kilns. The limestone was heaped in round or 
elongated piles, 6 to 8 feet high, with one or more tunnels left at the 
base or trenched out of the soil below for the fire (see plate VII-A ). 
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The stone pile was subsequently plastered over with clay with an 
opening left at the top to allow the gases to escape. 

In sections where a soft limestone was used for the manufacture 
of lime the stone was frequently quarried on a hillslope, leaving the 
faces of the quarry vertical and smooth, and, when a sufficient quan- 
tity of stone had been removed, the kiln was built by piling the loose 
stone back into the excavation, after which it was plastered with clay 
on the exposed side and ignited from below through suitable fire 
boxes. Wood was always used for fuel in these kilns and was prob- 
ably frequently placed in alternating layers with the stone, as well 
as burned beneath. It was necessary to fire the kiln for several days 
in order to obtain a satisfactory product. Compared with a lime pro- 
duced in a modem kiln the product of these crude kilns was prob- 
ably poor, but it served very well the purposes to which It was ap- 
plied, namely, mortar and plaster. 

Near Sunhill, Washington County, there is a square, vertical kiln 
constructed of sandstone and chert braced with iron strips and rods. 
At Armena, Lee County, there is a kiln constructed along more mod- 
ern lines, a sheet iron cylindrical shell lined with fire brick. Neither 
of these kilns has been operated within recent years. 

KILNS 

There are two general types of kilns used almost altogether in 
the United States — the vertical shaft kiln and the rotary kiln. The 
latter type is not used to a great extent by lime manufacturers since 
the charge must be crushed to a small size, which makes it unsalable 
as lump lime. It is, however, well suited to the manufacture of hy- 

drated lime. Rotary kilns will be referred to on page 279. 

Under the head of vertical shaft kilns is included a number of 
different designs, varying but little in principle. They will be dis- 
cussed here briefly in a general way. ' A shaft kiln is a short stack 
usually from'^S to 10 feet inside diameter or width, and 15 to 30 feet 
high. They may have square, rectangular, circular or elliptical cross 



Fig. 8. — Vertic&l Lime Kiln 



USES AND PREPARATION OF LIMESTONE 255 

sections, both inside and out. The shape is usually governed by the 
material of which the outer wall is made. Btone kilns are, as a rule, 
either square or rectangular, while iron or steel and concrete are 
circular in cross section. The outer walls of a. stone kiln may be 
built 15 to 18 inches thick with a lining of the same thickness of fire 
brick. Iron or steel rods should encircle the stone to add strength. 
If steel is used for the outside, a cylindrical shell is constructed of 
sheet steel, riveted together, and lined with 18 inches of fire brick. 
A 6- to 8-inch space should be left between the brick and steel to be 
packed with cinders, sand, or some other material of similar nature, 
to act as an insulator. The stone kiln loses less heat by radiation 
than the steel shell kiln, but the latter is stronger and requires less 
repairing. Concrete combines the good qualities of both. 

The top of the kiln is left open to allow the gases to escape and for 
charging. The bottom is usually in the shape of an inverted, trun- 
cated cone supplied with a door through which the lime is drawn. 
Although in no way separated the interior of the kiln may be de- 
scribed as being divided into three zones. In the upper zone, or 
hopper, the stone receives a preliminary heating and as the stone is 
drawn from the bottom of the kiln, it works its way into the middle 
or burning zone where it is de-carbonated. It finally goes into the 
lower zone or cooler from whence it is drawn into wheelbarrows, cars, 
or onto the floor. The burning zone is considered to extend to the 
level of the grate of the fire-box. There is no distinct plane of divis- 
ion between the two upper zones. The location of this plane in the 
kiln is dependent upon the size of the kiln, the temperature of the 
fire, and the distribution of the heat. 

Two to four openings, according to the size of the kiln, are left in 
opposite sides of the kiln walls, 4 or 5 feet above the base, for the 
fire-boxes. These boxes are similar to and about the size of those used 
under small steam boilers, and necessarily extend out from the wall 
of the stack. In certain types of kilns no fire-boxes are provided, the 
fuel is charged into the top of the kiln, alternately with the stone 
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This method is objectionable on account of the mixing of the ash with 
the lime. 

The construction of the kiln must be such, or mechanical means 
provided, that sufficient draft is obtained for two purposes, namely, 
in order that the fire may have a certain amount of oxygen to enable 
it to bum properly and that the carbon dioxide released from the 
limestone may be carried off as rapidly as generated. If this gas is 
not removed re-carbonization of the lime may take place and the 
object of the burning defeated. Nor should too strong a draft be 
used since an excess of air will cool the kiln to a certain extent. 

The draft may be natural, induced, or forced. If the kiln is not 
high enough to produce sufficient draft, a stack may be erected ox^ 
top with a door provided for charging. It is a well-known fact that 
the increase in the height of a smoke stack increases the draft. In- 
duced draft is obtained by the employment of a suction fan in the 
stack at the top of the kiln. A combination of induced and forced 
draft is accomplished by forcing a part of the gases from the stack 
through the fire. With certain elaborations this is known as the 
Eldred process. Forced draft is usually secured by blowing steanf 
through the fire. This has other advantages than producing draft, 
as will be seen later. 

In all kilns where wood is used as fuel, natural draft has been 
found satisfactory.^ 

Kilns may be operated intermittently or continuously. By the 
former method the kiln is charged and then fired. When the de-car- 
bonization is complete the kiln is allowed to cool and the charge 
then drawn. This is very wasteful of fuel, as the heat required to 
raise the kiln to the proper temperature takes no part in the de-car- 
bonization, and, furthermore, much heat is lost in cooling. When a 
kiln is operated by the continuous process it is never allowed to cool 
except for repairs or to curtail the production. The stone is charged 



^ Bmley, Warren E., The Manufacture and Use of Lime : Mineral Resources of the 
United States, 1913, Part II. p. 1570. 
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and drawn at short intervals, according to the capacity of the kiln 
and the quantity of the charge. 

BURNING 

Limestone when pure consists of calcium carbonate expressed by 
the chemical formula CaCOs- When this material is heated to a cer- 
tain temperature it breaks up into lime or calcium oxide (CaO) and 
carbon dioxide (COj), a gas, thus: 

CaCOj (limestone) 4-heat= CaO (lime) +CO2 (carbon dioxide) 

If 100 pounds of limestone is used in this operation the result will 
be 56 pounds of lime, 44 pounds of carbon dioxide, the latter being 
driven off in the form of gas. 

Under ordinary conditions of pressure limestone dissociates into 
lime and carbon dioxide at about 900^ C.*(1652° F). Practically all 
limestone contains impurities, usually in the form of silica or clay. 
At a temperature near 1200° C. (2192° F.), these impurities form 
chemical combinations with the calcium oxide.^ When the stone 
has been heated to this temperature and above it is "over-burned." 
This is objectionable because it slakes very slowly and frequently 
has a yeUowish color, which makes it unsuitable for certain purposes. 
Therefore, the temperature of the kiln should be kept between 900° 
C. and 1200° C. to obtain the best results. The combination of the 
calcium oxide with the impurities is said to be noticeable at an even 
lower temperature than the upper limit here given, hence the best 
lime is produced by keeping the temperature as low as possible. An 
exceptionally pure limestone may be heated considerably higher 
without over-burning. The length of time necessary to calcine the 
stone varies inversely with the temperature, hence a low temperature 
may be used for a long time or a high temperature for a shorter 
period. 

The physical properties of the stone govern to some extent the 
temperature that should be used. It naturally takes a higher tem- 
perature and a longer time to calcine a large piece than a smaller 



^ Lime : Its Properties and Uses : Circular No. 30, Bureau of Standards. 
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one. The stone should not be so small, however, that it will prevent 
the easy passage of the gases through the kiln by the draft. Also a 
close, compact stone will conduct the heat mo'^e readily than one 
which is porous,* and is, therefore, de-carbonized more quickly. 

In the preceding discussion only limestone has been considered. 
For most practical purposes the conditions are also applicable to 
dolomitic or magnesian limestone. 

Heat for burning the limestone is derived from several sources. 
Wood and coal are principally used, but gas is also employed. Wood 
is considered to be the best fuel for the following reasons; the flame 
is longer than the coal flame and, therefore, carries the heat nearer 
the center of the kiln, assuring a more evenly burned lime, and the 
flame is not so hot as a coal or gas flame, so that the danger of over- 
burning is less. Wood contains a rather large percentage of mois- 
ture which when changed to steam in the fire-box, greatly accelerates 
the de-carbonization and at the same time lowers the temperature of 
de-carbonization of the stone.* When coal and gas are used as 
sources of heat, steam is introduced beneath the fire-box. This cooLs 
the fire slightly as well as supplying moisture to assist the calcina 
tion of the stone. Coal is almost universally used by the large manu- 
facturers owing to the scarcity of wood. Producer gas from coal is 
also used successfully. It eliminates the loss caused by unburned coal 
and coke falling through the grate bars. 

CLASSIFICATION OF PROPERTIES 

The National Lime Manufacturers' Association has adopted the 
following classification: 

Classification of Limes 

High-calcium lime contains to 5 per cent magnesia 
Magnesian lime contains 5 to 25 per cent magnesia 

iBurchard, E. F.. and Emley. W. B., The Source, Manufacture and Use of Lime • 
Mineral Resources of the United States, 1913. Part II, p. 1568. 

a Peppel, S. v., Bull. Ohio Gcol. Survey, No. 4, 4th Ser., 1006, p. 294. 
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Dolomitic lime contains 25 to 45 per cent magnesia 
Super-dolomitic lime contains over 45 per cent magnesia. 

Also the lime must contain not more than 5 per cent impurities, such 
as silica, oxides of iron and aluminum, etc., to meet usual specifica- 
tions. 

When water is added to lime it will slake ; the water enters into 
chemical combination with the lime forming the hydroxide. Heat is 
generated by this union and the volume increases, causing the lumps 
to fall to a powder. If not too great an excess of water is added the 
heat generated will evaporate the moisture leaving a dry powder. If 
this material is exposed to the air for a length of time it will take up 
carbon dioxide and revert to the composition of the stone from which 
it was originally derived, that is, calcium carbonate (and magne- 
sium carbonate). This is the re-action upon which the binding prop- 
erty of mortar is based. 

The chemical composition of the lime governs to a certain extent 
the degree to which it iwssesses the above proi)ertie8. High-calcium 
or **hot" limes slake rapidly and evolve much heat on the addition of 
water, while magnesian, or **cold" limes, slake more slowly and gen- 
erate less heat, in proportion to the percentage of magnesium oxide 
present. The latter also expands less and will consequent!}' give a 
smaller volume for equal weights. 

If the lime contains over 5 per cent of such impurities as silica, 
iron and aluminum oxides it will slake slowly and is apt to have a 
yellowish color. These are known as *'lean" limes. If the tempera- 
ture of burning was sufficient to cause a chemical combination be- 
tween the lime and the impurities it will have hydraulic properties, 
that is, it will set under water. 

irnder-bumed lime contains calcium carbonate, which affects the 
rapidity and completeness of its slaking. 

Since lime will absorb from the atmosphere carbon dioxide, it is 
important to keep it under conditions where as little air as possible 
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can reach it. It is usually packed in wooden barrels in the lump, or 
in air tight bags in the ground state. 

COST OF LIMB MANUFACTURE 

The principal items in the cost of lime manufacture are : the in- 
terest on the capital invested, the cost of quarrying, the cost of fuel 
for burning, and the cost of labor. Bepair expenses should also be 
considered, but since this varies so widely it will not here be consid- 
ered. 

The interest on the cost of quarry and plant will vary according 
to the regularity with which it is operated. This is, of course, de- 
pendent mainly on the demand for the product. 

The cost of quarrying depends on the variety of stone worked, 
whether it is easily drilled and broken down, or hard and tough. The 
position of the quarry face with regard to the structure and bedding 
of the deposit governs this to some extent. The amount of stripping 
and the efficiency of the management and the labor are likewise im- 
portant. The plant should be located as near the quarry as practi- 
cable with the top of the kilns below the floor of the quarry. This 
will keep the haulage cost down to a minimum. Where pit quarry- 
ing is necessary inclines or elevators must be used to charge the kilns. 

Allowing for waste, 2 tons of limestone will produce about 1 ton 
of lime. This means that to 1 ton of lime the cost of quarrying 2 tons 
c f stone must be charged. 

The cost of fuel is governed by the distance from the source of 
supply and the efficiency of the kilns and stokers as well as the first 
cost. When coal is used its consumption per ton of lime produced 
may vary from 300 to 500 pounds in modem kilns.* 

The cost of labor at the plant and the overhead expenses may 



> Eckel, Edwin C, CemontB, Limes and Plasters, 1905, p. 110. 
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vary between wide limits. Eckel* has compiled the following cost 
data: 

Total Cost of Lime Manufacture per Ton 

Interest on cost of plant and quarry $0.05 to $0.20 

. Taxes, minor supplies, etc 10 to .25 

Cost of quarrying 2 tons of limestone 50 to .90 

Cost of fuel for burning 30 to .75 

Cost of labor, exclusive of quarrymen 25 to .80 

Total cost of burned lime per ton 

(2000 lbs.) in bulk $1.20 to $2.90 

The minimum cost is for a modem plant run steadily under com 
petent management. 

HYDRATBD LIMB 

The slaking of lime by imskilled labor is often unsatisfactory, due 
to burning or the incompleteness of the operation. In order to elim- 
inate this objectionable feature, certain lime manufacturers have 
placed on the market, within recent years, a product known as "hy- 
drated lime," that is, lime that has been slaked by the manufacturer. 
This material may be used for any purpose in the place of lime with 
the same results. The one objection is that the consumer must pay 
the freight on the water combined with the lime in hydrating, but 
the cost of slaking is eliminated. The addition of water is all that is 
necessary to prepare the hydrated lime for use. 

In preparing the lump lime to be slaked it is first crushed or 
ground. The size to which the lime is broken varies with the manu- 
facturer and the process of hydration used, but is usually less than 
one inch. The crushed material is then placed in a pan with agita- 
tors or in a horizontal revolving cylinder, containing slightly more 
than sufficient water to complete the hydration. The lime may all be 
added at once or gradually. The heat generated dries out the excess 
water, leaving a dry, finely divided powder. 

If the lime waa over-burned the material resulting from the com- 
bination of the calcium with the impurities will not slake, likewise 

> Ihld. 
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if it is nnder-bnmed the calcium carbonate will remain in lamps. 
The slaked lime is consequently screened, usually through 50 mesh, 
to remove these impurities. It is then put up in 40-pound paper 
bags or 100-pound burlap bags and is ready for the market. 

MACHINES FOB PREPARING LIMESTONES 

The jnachines to be used in plants for the preparation of lime- 
stone for the market depend on the type of stone and the products 
desired. It is very evident that a machine suitable for working soft 
limestone may not be capable of working hard limestones; also, a 
plant containing machines for the production of the various sizes of 
crushed stone differs widely from a cement plant. However, the sys- 
tems interlock to a great extent. The product from a crusher con- 
tains stone from very fine dust up to the maximum size of the open- 
ing of the crusher discharge. It is desirable to market all sizes to 
prevent waste. The different machines will be discussed briefly on 
the following pages. 

BOCK BBEAKEBS 

Eock breakers for coarse crushing are divided into three general 
classes: (1) jaw crushers, (2) gyratory breakers, and (3) roll crush- 
ers. These machines vary in capacity from 5 to 500 tons per hour and 
crush to minimum sizes of one-half to 5 inches. The capacity varies 
with the size of stone discharged. For example, the capacity of a 
breaker crushing to a size that will pass a IVa-in^^h ring is only 
slightly more than half as great as when crushing to 2^ inches. The 
larger the machine used the larger the size of the minimum sized 
product, hence it is frequently necessary to use two or even three sets 
of breakers in order to reduce the stone to the desired dimensions. 
Screens are used between the breakers of different sizes to eliminate 
the stone broken to the desired size in the first machine. 
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JAW CRUSHERS 

Jaw cruehers are the oldest of tbe heavy-duty, coarse-crusbing 
machines, the first one having been built in 1858 after the design of 
Eli W. Blake, and has been since that time known as the Blake 
crusher or breaker. The principal parts of all jaw crushers are a sta- 
tionary jaw plate, usually vertical, and a swing jaw plate which forms 
an angle with the stationary plate. The latter is given a recipro- 
cating motion by a suitably arranged eccentric and pitman. Fig. 
9 is a seotional view of a Blake breaker. 



A. Plrwheel. B. Swing Jaw. C. Swing Jaw Shaft. D. Set Screws for secur- 
ing Set Jaw to Sbaft. E. Swing Jaw Plate. F. Stationary Jaw Plate. G. Sta- 
tionary Jaw. H. Frame. I. Bide Plate. JJ. Toggle Plates. K. Pitman. LL. Steel 
BearingB for Toggle Plates. M. Toggle Block. N. Wedge Block. O. Wedge A<1- 
justiug Bolt. P. Spring Rod. B. Spring. S. Set Screws for Toggle Block. T. 
Eccentric Shaft. U. Holding down Bolt for Swing Jaw Plate. V. Spring Waeher, 
W. Spring Plate. 

The jaw crushers are divided into types according to movement 
of tbe swinging jaw: (1) those which are pivoted so as to give the 
greatest movement on the smallest lumps — Blake type; (2) those 
which give an equal movement on all sizes; and (."J) thoSk which are 
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pivoted below and give the largest movemeat on the largest lumps — 
Dodge type. Only the first and third of these types need be consid- 
ered, since there are very few of the second in use. 

The choice between the Blake and the Dodge types of crusher de- 
pends largely on the product desired. Since the greatest movement 
of the swinging jaw on the former is at the bottom and the latter at 
the top it follows that the Dodge will give the more uniform product. 
Hence, if it is desired that the crushed stone be as uniform in size as 
possible the Dodge is the crusher best adapted to the work. 

Experiments and practice show that the Blake type crusher will 
give a larger tonnage for the horsepower used than the Dodge. This 
is due to the free oi)en discharge of the Blake resulting from the 
greater movement of the swinging jaw at the bottom. In the Dodge 
the rock has a tendency to jam or wedge, which condition gives a 
larger proportion of the fines since the stone is in the crusher for a 
longer period of time. The difference in capacity per horsepower is 
also greatly affected by the difference in movement on the larger 
stone. Suppose of two pieces of stone the same size one is fed to a 
Dodge crusher and the other to a Blake crusher, both machines the 
same size. The maximum movement on the piece of stone in the 
Dodge will be 1 inch in a 7- by 8-inch machine and slightly more than 
0.08 in a 7- by 10-inch Blake crusher. It is easily seen that the power 
necessary in the former is considerably greater than in the latter. 
The movement is the reverse at the discharge end, but even there the 
Dodge has a greater minimum movement than the maximum of the 
Blake. Then it will take more power here to break the stone in the 
Dodge than in the Blake. If this argument is correct the Dodge re- 
quires considerably more power to break a given piece of stone than 
a Blake. The surplus power is consumed in producing a greater per- 
centage of fines in the Dodge. 

The Blake crusher has a greater range of sizes of products than 
the Dodge, being adjustable by a wedge between one toggle plate and 
the frame. The Dodge has no such adjustment. This means that the 



USES AND PREPABATION OF LIMESTONE 



265 



Blake will hare a much wider range of uses. It follows, therefore, 
that the Blake is the jaw crusher that will find the widest field in 
working the limestones of the Coastal Plain for agricultural uses, 
road metal, ballast, etc. Its usual place in the plant is the first 
crusher. 

The following tables give the size, horsepower required, capacity, 
revolutions of pulley per minute, and the weight of the Blake and 
Dodge type machines : 

BLAKE CBUSHERS 

Sizes, Capacities, etc, Compiled from Catalogs 



Size of jaw 
opening 



Capacities in tons 

per hour. 
Size of product 



1%' 



*ff 



2Mi' 



Amount of H.P 
required 



B. P. M. 



Weight 



lO'' X T'' 


2V2 


4 


5 


• • 


7 


250 to 275 


6,500 


15'' X 9^^ 


6 


8 


10 


12 


10 


250 to 275 


12,000 


20^^ X 10* 


• • 


10 


15 


17 Vi 


15 


250 to 275 


15,000 


24" X 12^^ 


• • 


• • 


20 


25 


25 


250 to 275 


25,000 



The capacities given are only approximate and will vary greatly 
with the stone being worked, that is, a hard brittle stone will go 
through the crusher much faster than a tough stone. 



DODGE CRUSHERS 



Sizes, Capacities, etc, Compiled from Catalogs 



Size of jaw 
opening 


Capacities in tons 

per hour to 

nut size 


A.pprox. H.P. 
required 


B. P. si.* 


Weight 


7* X 9" 

8" X 12'' 

11* X 15" 


IV2 to 2% 
3 to 5 

6 to 8 

• 


6 
10 
15 


300 
300 
250 


3,250 

5,900 

13,500 



According to Richards^ the cost of crushing with a Blake breaker 
varies from 3 to 15 cents per ton under roughly the best and worst 
conditions. An average would be about 8 cents for a stone that is not 
too hard to break easily with a fair capacity and labor. Crushing 



^ Richards, R. H., A Text Book of Ore Dressing. 1909, pp. 22-23. 
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with tbe Dodge will run slightly higher, due mainly to consumptioD 
of more power. 

8PISDLE OB GVRATIXtJ BREAKERS 

There are three general ty|)e« of these UreakerH: (I) tho«e which 
have the greatest movement on the smallest lumps, (2) those which 
have equal movement on all lumps, and (>3) those which have the 
greatest movement on the largest lumps. Only the first type will 
here be considered. The second and third types are built only for spe- 
cial purposes. 

Examples of the first-mentioned tyi»e are the Oates and the 
McCully breakers. These machines and others closely related are 
manufactured by a number of finiis. but owing to their close similar- 
ity the type machine only will l»e discussed very briefly. 



Fig. 10. — Oates Gyratory Breaker (AUiB-Chalniers) 
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The main axis of a gyratory breaker is vertical, see Fig. 10. The 
main shaft or spindle (25) is hung from the spider (6) at the top of 
the machine and is given a gyratory motion by an eccentric at the 
bottom operated by bevel gears. The stone falls into the hopper (7) 
and thence into the space between the crushing plate (19), an in- 
verted truncated cone, and the head (18), a small vertical truncated 
cone fixed by keys to the main shaft. Since the top of the spindle is 
fixed and the lower end moves in a circle, the axis of the shaft de- 
scribes a long, very acute cone in its gyrations. If the minimum 
opening between the head and the crushing plate is at a certain point 
then on the opposite side of the head is the maximum opening. Due 
to the gyratory motion these positions move continuously around the 
crushing plate when the machine is in motion. As the stone is being 
crushed on one side of the machine it is slipping down on the other to 
be crushed again when the distance between the head and plate at 
that point is approaching a minimum. This is repeated until the 
crushed product falls through the discharge chute or spout (32). 
The crushers are built with this spout on the opposite side of the 
machine from the drive shaft or at right angles to the axis of the 
shaft (31). Other makes of machines differ to some extent in the 
details, but the essential principals of the breakers are the same. 

GYRATORY BREAKERS 

Size, Capacity, etc., Compiled from Catalog 



No. 



Dimensions of 
each of two 
receiving open- 
ings in inches 



Capacities in tons 
per hour 



IW 2%" 3% 



ff 



Approx. 
H.P. re- 
quired 



R. P. M. of 

driving 
pullej 



VSTeight 



1 
2 
4 
5 
6 



5 X 20 

6 X 25 
8 X 30 

10 X 38 
12 X 44 



• ■ 


59 


• • 


4-6 


• • 


7-12 


• • 


6-10 


15 


30 


• • 


14-21 


• ■ 


50 


70 


22-30 


• • 


70 


90 


28-45 



600 
575 
400 
375 
350 



7,100 
10,200 
22,000 
32,800 
48,000 



208 
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Cost of Crushing with Gyratory Breakers.— Hhe cost of crushing 
with gyratory breakers as estimated by Richards* from catalog data, 
is shown in the following table: 

Estimated Costs of Breaking with Gyratory Breakers 



No. of Breakers 

Size of mouth in inches, 




4 X 30 



2 
6 z 50 



4 

8 X 68 



6 

12 X 88 



Tons broken per hour, 
Horsepower required . , 
Cost of breaker 



3 

3 

$375 



10 
8 
$760 



30 
16 • 
$1,800 



62 % 

32.5 

$3,300 



Costs in cents per ton for oil . . . 
For interest and depreciation 

For power 

For labor 

For wear 

For repairs 



0.020 


0.020 


0.020 


0.169 


0.108 


0.081 


0.541 


0.546 


0.288 


5.556 


1.754 


0.556 


0.971 


0.971 


0.971 


0.308 


0.308 


0.308 



0.020 
0.071 
0.281 
0.267 
0.971 
0.308 



»n 



Total costs in cents per ton I 7.565 



3.617 



2.224 



1.918 



The conditions under which the cost data of the above table were 
compiled are rather ideal and hence the actual cost might be figured 
to run slightly higher under ordinary conditions. However, with 
certain of the soft limestones of the Coastal Plain the cost as given 
would probably prevail. 

Comparison of Jaw and Gyratory Crushers. — Until withjn recent 
years the Blake type of crushers were used much more extensively 
than any other type of machine and probably still are in mining 
operation. In quarry work, however, the gyratory breakers are used 
much more generally. 

For machines of small capacity the jaw crushers are considerably 
lighter and cost less and are hence more desirable than the gyratorv 
breakers. For large machines, however, although the first cost of the 
gyratory breaker is slightly more than for the jaw crushers the for- 
mer requires less power to operate, takes a larger lump, hence less 
labor is required in quarrying, and requires less expensive founda- 

i BichardB, R. H.. A Text Book of Ore Dressing. 1909. p. 39 
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tion and mill structure. The last mentioned item is due to the fact 
that there is considerably less vibration from a gyratory breaker in 
that the crushing is continuous, while in the jaw crusher the recipro- 
cating motion means that the stone is being crushed slightly less than 
half the time. It is evident that under the latter condition a consid- 
erable vibration would be imparted to the foundation and building. 
This allows the gyratory breakers to be set higher in the mill on less 
expensive structure. 

Practice and experiments show that the jaw crushers yield a 
higher percentage of fines than the other type machine, due to the 
tendency to pack between the jaws. 

The cost of breaking is, according to most authors, in favor of the 
gyratory breakers, particularly in the large machines. 



ROLLS 



The roll breaker or coarse crusher is a machine that would, with- 
out doubt, give excellent results on the soft limestones of South Geor- 
gia. They have large capacities for the weight of the machine, will 
take large lumps, and are comparatively cheap. The horsepower con- 
sumption is claimed to be approximately the same as for the other 
breakers. There are two types of roll crushers: (1) single roll, and 
(2) double roll. 




Fig. 11. — McLanahan-Stone Single Boll Crusher 
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SINGLE ROLL CRUSH EB8 



Machines of this type are said to be used very successfully in the 
Florida and Tennessee phosphate fields. The principal parts of the 
machine are the roll and breaking plate. The roll has a shell of steel 
or chilled iron with lugs or teeth projecting. The breaking plate may 
have either a flat or concave surface and holds a position at an acute 
angle to the perpendicular as shown in Fig. 11. The machines are 
of very simple construction and require little attention, being prac- 
tically self-feeding when the bin is properly constructed. The follow- 
ing table gives capacity, size, list price, etc. : 



Size, Capacity, etc., of Single Roll Crushers (McLanahan Stone 

Machifie Company) 



Size of 
roU 


Average 
Weight 


Price with 
iron gears ^ 
(Approx.) 


Capacity tona per 
hour to 2 -in. cubes 


H.P. 
required 


18 X 16 
18 X 24 
18 X 30 
18 X 36 
24 X 36 


4,500 

7,200 

9,400 

10,000 

36,000 


$275.00 
325.00 
400.00 
475.00 

1,950.00 


12 
20 
25 
30 
45 


10 to 12 
12 to 15 
15 to 18 
18 to 20 
40 to 50 



The price with steel gears is about 15 per cent higher in the smaller 
machines. 



DOUBLE ROLL CRUSHERS 



These machines are divided into two types, those with corrugated 
;ind those with toothed rolls. They are both used mainly in coal 
washeries, but could probably be applied successfully to the prepara- 
tion of Bofl limestones when dry. The rolls are geared together so 
that when a piece of stone falls between the two it is drawn through 
and broken. The rolls make from 100 to 150 revolutions per minute. 

The corrugated rolls are used mainly when the product desired 
is less than three-fourths inch. They may be set so that they will 
grind to the consistency of meal. The toothed rolls have either in- 
serted or cast-in teeth and are used to crush mainly to nut size. It 
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18 hardly probable that these iiiacliineK will find an extensite UHe in 
the limestone fields of South (ieoi'gia. 

GBINDERS AND PULVBRlZtltS 

Grindei's and pulverizers are net-essar^y in the preparation of lime- 
stone for agricultural uses and for the nnmufac-ture of cement. They 
are also used to pulverize caiintii- lime and for other purposes. There 
are a number of different tyjies working on entirely different princi- 
ples, among which are: 

(1) Swing hammer pulvpri:cers (4) Tube mills 

(2) RiDg mills (^) Ball mills 
<3) Boiler mills (6) Rolls. 

These are the types most likely to be met with in the limestone 
and allied industries. 



Fig. 12.— Jeffrey Swing Hammer Pulverizer 
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SWING HAMMEK PULVERIZKR8 



These machines depend upon a blow struck in space to effect the 
crushing or pulverization of the material fed into the machine. Dif- 
ferent types are built by various manufacturers, but the principle 
is practically the same in all. They will, therefore, be discussed only 
briefly in a general way. The main features are the beaters or ham- 
mers, the breaking plate, and the bar screen. Fig. 12 shows the gen- 
eral construction. 

The hammers are hinged to the drum or spider around the shaft 
usually by steel rods. There are from four to eight rows around the 
shaft with four to twelve or more in a row, according to the size of 
the machine. The space between the hammers is usually about the 
thickness of the hammer, l^^ to 2% inches. The beaters are of va- 
rious shapes and sizes, some having detachable heads which receive 
the wear. One manufacturer makes a machine with a long bar head 
which fits over all of the hammer arms in one row. The shaft revolves 
at speeds varying from 1000 to 1800 revolutions per minute. As the 
stone is fed into the machines it is struck by the beaters, broken and 
tossed against a breaker plate where it is again broken and rebounds 
into the path of the beaters and is again tossed against a breaker 
plate and further comminuted. The breaker plates are usually of 
steel and set. at such an angle that the stone will rebound into the 
path of the beaters in the direction of rotation as shown in the figure. 
These plates are replaceable. When the stone reaches the last screen 
it is rather finely crushed and is here subjected to a grinding action. 
The bars are set from one-fourth to one-eighth inch apart at the top 
and are so shaped that the distance between the bottom edges is 
greater so as to prevent packing. Owing to the high speed of the 
machine ball-bearings are usually used on the main shaft. 

The feed for a swing hammer pulverizer usually comes from a jaw 
or gyratory crusher in sizes varying from 1 to SVg inches. Larger 
stone is often fed, but this is not advisable. The capacity of the ma- 
chine depends upon the size of the feed stone, the speed of the beaters 
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and the size of the product desired. Dry stone crushes much more 
rapidly than moist stone. 

The following tables show data compiled from several catalogs of 
different manufacturers : 

Data on Swing Hammer Pulverizer Compiled from Catalog 



Size of 
feed 



Diam- 
eter of 



Capacity tons per 
hour dry stone 



12 mesh 20 mesh 



H.Jr. 



Speedy 

rev. per 

min. 



Weight 



Approx. 
Price 



1%" 

2" 
2" 

2W 



18" 


%-l^ 


%-l 


10-12 


1,800 


26" 


2-4 


1-3 


15-20 


1,600 


26" 


5-6 


3-5 


20-25 


1,600 


26" 


6-8 


5-6 


30-35 


1,600 


40" 


10-12 


8-10 


50-60 


1,100 


40" 


13-15 


10-13 


65-75 


1,100 



2,500 
4,000 
5,000 
6,500 
12,000 
14,000 



$300 
400-900 

1,000 
1,200 

1,500 
2,100 



The minimum capacity is for hard stone and the maximum for 
soft. The size of the feed may be increased, but it will curtail the 
capacity. These machines are said to deliver a product 95 per cent of 
which will pass 20 mesh. 

Test on Hard Limestone with Swing Hammer Pulverizer 



Bar screen 


Capacity in 
tons per hr. 


Speed 


Per cent passing screen indicated 


opening 


10 
mesh 


20 
mesh 


40 
mesh 


100 
mesh 


No screen 


8 to 10 
40 to 50 


1,100 
1,060 


99% 
80% 


95% 
63% 


85% 
42% 


60% 
19% 



The stone fed was in pieces 2 to 3 inches in diameter. The first 
product is finer than necessary for agricultural purposes, while the 
second is scarcely fine enough. The mesh of a screen is the number 
of openings per linear inch. Thus a 10-mesh screen has 10 openings 
per linear inch or 100 openings per square inch. A standard size wire 
is used for each mesh. 

No cost data could be secured on the operation of swing hammer 
machines. A fairly accurate estimate can be made, however, by cal- 
culating the cost of power per ton, labor, and interest on investment 
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and then allowing for oil, depreciation and repairs. Where auto- 
matic feeders are used no labor is necessary, provided the bins and 
chutes are properly built. 

BOLLEB MILLS 

These mills are of several types, but all are simple, the material 
being fed between high-speed steel or iron wheels rolling on a steel 
die. Three of the better known of these machines are the Chili mill, 
the Huntington mill and the Oriffin mill. 

The Chili mill has two or more vertical wheels which roll on a 

circular die around the main shaft. The die is set in a pan into which 

« 

the ore or stone is fed directly onto the die. The sides of the pan are 
so made that the centrifugal thrust is consumed in grinding the ma- 
terial. A 6-foot mill has a capacity of about 100 tons of fairly soft 
ore per 24 hours, reducing the same from one-fourth-inch size to 30 
or 40 mesh. The necessary fineness of the feed and the small capac- 
ity will eliminate it from use in the limestone fields. They are used 
primarily for the fine grinding of ores. 

The Huntington mill is very similar to the Chili mill, except that 
the rollers are horizontal. They are used largely in the fine grinding 
of gold ores. 

The Griffin mill consists of a roller suspended from a vertical axis 
rolling upon the inside of a circular die. This machine has been used 
to some extent in grinding phosphate rock and Jimestone for Port- 
land cement. A 30-inch mill will crush from l^/^ to 4 tons of stone 
per hour, from 1^^ inches to 40 mesh, utilizing 15 to 25 horsepower. 
These results compare very favorably with those of other machines, 
but the cost of wearing parts per ton of product is comparatively 
high. 

TUBE MILLS 

A Tube mill consists of a long steel cylinder with cast iron ends. 
The inner lining of the mill is so grooved that the flint or quartz 
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pebbles with which the mill is charged will fit in the grooves and re- 
lieve the steel or iron lining of wear. Considerably more of the peb- 
bles are placed in the tnbe than will fill the grooves. These balls act 
as the grinders when the cylinder is revolved on the iron rollers be- 
neath the cylinder. The tube slopes slightly towards the discharge 
end so that as the stone is pulverized it moves toward and finally 
through the discharge opening. The crushing is effected by the peb- 
bles and feed being carried up as the tube revolves and then falling 
to the bottom. These mills are used very extensively in grinding 
cement clinker and limestone. One great objection to the mill is 
that the feed should be comparatively fine, 8-mesh or finer. The 
capacity is comparatively small. 

BALL MILLS 

The Ball mill is somewhat similar in principle to the Tul>e mill, 
but steel balls instead of quartz pebbles are used and the length of the 
cylinder is usually less than the diameter. This mill will take a feed 
up to 2y2 inches. The machine is of small capacity compared to the 
swing hammer mills, but gives a finer product. The cost per ton of 
wearing parts is rather high. The Ball mill is most extensively used 
in the metallurgical treatment of gold ores. They are also used to 
some extent In cement plants. 

ROLLS 

Fine crushing rolls consist of two steel or iron cylinders revolv- 
ing upon parallel shafts so placed that when a piece of stone falls 
between the rolls it will be drawn through and crushed to the size of 
the openings. Rolls are of comparatively small capacity and will 
find little or no use in crushing the limestones of South Georgia. 
They are used mainly in the treatment of brittle ores where a mini- 
mum of fines are desired. 

SCREENS 

In the preparation of crushed stone for concrete aggregate, bal- 
last, etc., it is always necessary to size the product. This is done by 
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screens. There are three general types in use, each of which has its 
own field to cover — (1) grizzlies or bar screens, (2) revolving screens, 
and (3) shaker screens. 

GRIZZLIES 

Grizzlies or bar screens are used for separating coarse from fine 
stone and are usually placed so that the discharge from the prelim- 
inary crusher feeds directly over them. They are usually built of sta- 
tionary iron bars, placed a definite distance apart, according to the 
products desired. The material that will not pass through the open- 
ings is called the over-size and that going through the under-size. The 
screens are placed at such an angle that the stone will slide over them 
by gravity slowly enough to allow complete separation. Different 
materials require different angles of slope. The grizzlies are placed 
so that the stone will slide along rather than across the bars of which 
it is built. The lateral flexibility of the bars is taken care of by bolts 
running across the grizzley through holes in the bars with space 
thimbles placed on the bolts between the bars. 

REVOLVINO SCREENS 

Eevolving screens or trommels are usually made of a tube or 
cylinder of perforated sheet steel with a steel shaft running through 
the center. Suitable gears or pulleys by which the screen is revolved 
are placed at one end. The discharge end is lower than the feed end 
so that as the screen revolves the over-size stone will work its way to 
the discharge end. When several sizes of stone are desired the screen 
is made up in sections, the first section having the smallest perfora- 
tions and the last section the largest. The bin below the trommel is 
built in as many compartments as there are sizes of stone produced. 

The capacity of a trommel depends upon the size of the cylinder 
and the speed in revolutions per minute. Where only one size per- 
forations are used the trommel is usually 3 or 4 feet in diameter and 
6 to 10 feet long. Where several size holes are used the screen is con- 
siderably longer, frequently 20 feet or more. There is, of course, a 
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maximum speed that can be used since above this the centrifugal 
force would prevent the stone from moving toward the discharge end. 

SHAKING OB PULSATING SCREENS 

Shaking or pulsating screens are used where a product of one- 
fourth to one-half inch is desired. The first under-size stone from the 
revolving screen is fed onto the shaker screen. If the feed is all less 
than one-half inch and the openings in the shaker one-fourth inch 
the over-size product will naturally be one-fourth to one-half inch in 
diameter. If pulverized stone is also desired the under-size is fed to 
a pulverizer. 

The shaker screen for the above size product is usually made of 
wire. The discharge end is lower than the feed end so that when the 
pulsating motion is imparted to the screen by a suitably arranged 
eccentric the stone works its way gradually down and is discharged. 

BUCKET ELEVATORS 

Where a crushing or grinding plant is built on level ground it is 
nearly always necessary to elevate the stone from the discharge of 
one machine to the feed of another. This is done usually by elevator 
buckets. These buckets are built of sheet steel and attached to double 
or single chains or belting. The chains pass over sprocket wheels or 
pulleys at the top or discharge point of the elevator and at the bottom 
or loading point. The capacity is governed by the size and number 
of the buckets and the speed of the chain and can be readily calcu- 
lated. 

CONVEYORS 

It is frequently desirable in a stone crushing plant to convey cer- 
tain products from one point to another along a horizontal or slightly 
sloping line. This is done by two types of conveyors, (1) the belt 
conveyor and (2) the screw or helical conveyor. 

The belt conveyor is a wide, endless rubber, canvas, or leather 
belt driven by and running over pulleys. In order to lessen the ten- 
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Bion on the belt it is supported along its course by sets of rollers at 
short intervals. Each set is usually made up of four rollers, two hor- 
izontal ones beneath the center of the belt and one under either edge, 
set at an angle so as to make a trough of the belt to prevent the stone 
from rolling off. These belts are frequently used for charging stor- 
age bins. When a number of bins are used with the belt pajssing 
across each and it is necessary to dump the load before the end of the 
conveyor is reached, a suitable machine for this purpose is built. The 
belt goes over a pulley at the top of the dumping carriage and then 
doubles back and passes around another pulley. The stone is dumped 
below from the upper pulley into a chute that feeds into the bin. 

A helical or screw conveyor is very similar in design to a common 
wood auger. This screw fits closely into a semi-circular trough and 
as it is revolved conveys the stone from the feed to the discharge end. 
The conveyors are from 6 to 12 inches in diameter. The capacity de- 
pends upon the size of the screw and the speed. Fine material is 
more satisfactorily handled than coarse. 

DRYERS 

When a damp limestone is to be ground for agricultural or other 
uses it is frequently more economical to dry the stone before attempt- 
ing to pulverize it. The damp stone is not as friable or brittle as the 
dry and hence is not as easily broken. Also, the moisture causes the 
screen to be clogged and thereby reduces the capacity. The moisture 
is also objectionable in the product, since it adds weight and hence 
freight charges per ton of actual stone. 

The rotary dryer is the most common in use. It consists of a steel, 
fire-brick lined cylinder about 4 feet inside diameter and 25 to 40 feet 
In length. The kiln slopes gently toward the discharge end so that 
as it revolves the stone works its way to the discharge opening. A 
fire-box at the lower end supplies the heat. The gases from the burn- 
ing coal or wood pass through the kiln and out through a stack at the 
upper or feed end. 
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The capacity depends upon the size of the kiln, the number of 
revolutions per minute, the size of the fire and the amount of mois- 
ture in the stone. 

KILNS 

Kilns are used in the limestone products industries in calcining 
limestone for lime and in the manufacture of cements. The vertical 
or shaft type lime kilns are discussed briefly under the heading "The 
Manufacture of Lime," and will, therefore, be omitted here. Revolv- 
ing kilns are used very extensively in the manufacture of Portland 
and other cements, and lime when it is to be sold as hydrated lime. 

These kilns are very similar in construction to the dryers de- 
scribed above, but are much larger. The outer shell is of sheet steel 
and the lining fire-brick. They are 6 or 7 feet in diameter inside and 
60 to 200 feet in length. The kiln revolves on rollers, being turned 2 
or 3 times per minute by power applied through gears. The discharge 
end is slightly lower than the feed end so that the cement mixture 
and final clinker will work its way to the discharge. The heat is sup- 
plied by coal dust usually, but also natural gas or crude petroleum. 
The fuel is blown in at the lower end of the kiln and bums therein. 
The gases go out through the feed end into a stack and hence to the 
air or through suitable pipes to be used in dryers. 

Small kilns of this type are used in calcining limestone when it is 
to be made into hydrated lime or ground caustic lime. The limestone 
before being fed into the kiln must be crushed to a small size to insure 
thorough calcination, hence lump lime cannot be burned in this type 
of kiln. 

PLANTS FOR CRUSHING AND GRINDING LIMESTONE 

The type of plant and the machines to be installed therein to work 
the limestone of a given deposit depends upon the character of the 
stone and the products desired. It, therefore, seems desirable to dis- 
cuss briefly several plants designed to work under different conditions 
and for different purposes. Since the individual machines have been 
described on previous pages they will only be mentioned as parts of 
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the plants. A short discussion of three plants seems sufficient to gire 
an idea of the methods of preparing the limestone for different pur- 
poses. The plants taken up will be as follows : 

(1) A plant of 1^2 to 4 tons per hour capacity of agricultural 
limestone from hard or soft limestones. 

(2) A plant of 15 tons per hour capacity of agricultural lime- 
stone from hard or soft stone. 

(3) A plant for preparing crushed stone for ballast, road metal 
and concrete aggregate and ground limestone for agricultural uses, 
^otal capacity 50 tons per hour of all products. 

The above sizes and types of plants are those which are most likely 
to be used in developing the limestone resources of the Coastal Plain 
of Georgia. 

A Plant of 1 1/2 to 4 Tons per Hour. — ^A plant of this size is for 
the purpose of supplying ground agricultural limestone for local or 
individual use. Several manufacturers have on the market single 
machines which will reduce to an S-mesh product in one operation, 
stone which will just enter a 7-inch by 9-inch opening. Such a ma- 
chine requires about 15 horsepower and will yield IY2 tons per hour. 
Where this capacity is suflScient to supply the need this is the ideal 
plant for local farm use. 




Fig. 13. — ^* ' Allis-Chalmeni Hummer" Pulverizer — Mounted on Steel Truck 
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When greater capacity is desired a more elaborate plant is neces- 
sary. The same pulverizer may be used, but instead of feeding the 
large stone to it direct it is first run through a preliminary crusher 
and reduced to about 2-inch size. This increases the output of the 
pulverizer to 3 to 4 tons of ground limestone per hour. 

Flow Sheet of Plant Having Capacity of S to 4 Tons per Hour of 

Agricultural Limestone 

Quarry 



Crusher (1) 



Elevator bucket (2) 



Pulverizer (3) 



Conveyor (4) 



Storage or wagon. 

The crusher (1) may be either a jaw, gyratory, or other type. A. 
Blake type jaw crusher would probably give the best results, espe- 
cially on a hard stone. The stone is delivered from the quarry to the 
machine in sizes that will enter a 9- by 12-inch opening. After being 
reduced by the crusher it is raised by the bucket elevator (2) to the 
feed opening of the pulverizer (3). A swing hammer type machine 
is probably best suited for this work. The final product from the 
pulverizer is conveyed to storage or wagon by a screw or bucket ele- 
vator (4). This conveyor may be dispensed with, but if so a man is 
necessary to keep the finished product back from the discharge of the 
machine, unless it is hauled away as rapidly as ground. 
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Tig. 14 — Allis-CIialnierB L.B.H. Hummer Crusher and Pulveruer 

Tbe single machine or crusher and pulrerizer plants ma; be set 
either on permanent foundations or mounted on steel trucks so that 
the; can be moved from piace to place. Power may be obtained from 
eteam or gasoline engines. Fifteen horsepower is necessary to oper- 
ate the single machine and 20 horsepower for the more elaborate 
plant. 
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A Plant of 15 Tons per Hour Capacity of Agricultural Limestone 
from Hard or Soft Stone. — A plant of this capacity is designed pri- 
marily to fnmish ground limestone on a more extensive scale. The 
flow sheet of such a plant is as follows : 



Flow Sheet of Agricultural lAmestone Plant with Capacity of 

15 Tons per Hour 

Care (1) 



Conveyor (8) 



Biu (2) 



Crusher (3) 



Elevator (4) 



Bin (5) 



Pulverizer (6) 



Conveyor (7) 



Conveyor (10) 



Storage bins (9) 



Loading bins (II) 
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The stone is loaded at the quarry in tram cars (1) of surface or 
overhead type and dumped automatically into the bin (2). This bin 
should have a capacity of at least several cars so that the haulage 
and quarry work will not be held up when the crusher is stopped for 
a short time or vice versa. The stone feeds from the bin into the 
crusher mouth (3). This crusher may be of the jaw, gyratory, single 
roll, or other types. The gyratory type is most generally used in 
stone-working plants. The crusher should be of about 20 tons capac- 
ity of stone to 2- or 2V^-inch size. This slight excess capacity is ad- 
visable in order to assure a steady feed to the pulverizer when the 
crusher is shut down for a few minutes occasionally for various rea- 
sons. About 15 horsepower is required to operate the machine. 

The crushed stone is taken from the crusher discharge by the 
bucket elevator (4) and delivered to the feed bin (5) of the pulver- 
izer. The bin should be of sufficient size to hold enough stone to oper- 
ate the pulverizer for a short period of time if it is necessary to stop 
the crusher for any reason. This assures a steady production. The 
bin feeds automatically to the pulverizer (6). This machine may be 
of the swing hammer type, ring mill, ball, or tube mill, or others. This 
depends largely upon the type of stone and first cost of the machine. 
The swing hammer pulverizer would probably give very satisfactory 
results on the soft limestones of South Georgia. A 15ton per hour 
capacity machine requires about 75 horsepower to operate it. 

The finished product discharges into a conveyor (8 and 10) to be 
carried to storage bins or loading bins (9 and 11). Since the de- 
mand for the product is largely in the fall and winter months it 
may be necessary to have large capacity storage bins in order to sup- 
ply the demand during the "season." 

Although dry stone is considered in the capacities of the machines 
no means of drying has been put in the flow sheet. It is quite prob- 
able that drying will be necessary before the stone can be pulverized 
economically. In this case a mechanical dryer must be installed. 
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A power plant consisting of a 100-horsepower boiler and a 100- 
horsepower high-speed engine is sufficient to operate the plant. 

A Plant for Preparing Crushed Stone for Ballast, Road Metal, 
etc., Total Capacity 50 Tons per Hour of all Products, — This type 
plant would be designed to supply a comparatively large area with 
such materials as mentioned. A hard limestone is, of course, neces- 
sary to give good crushed stone products. The flow sheet would be as 
follows : 



Flow Sheet of Crushed Stone Plant of 50 Tons Hourly Capacity 



Cars 



Crusher (1) 



Bucket e 



evator (2) 



Bevolving screen (3) 



y 

2%" 
bin 



y 

bin 



y 

bin 



y y 

%*' Under-size 
bin chute (4) 



Pulverizer (5) 



Elevator (6) 



Bin (7) 
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The quarry stone is dumped into a 50- to 70-ton crusher (1) and 
reduced to 3-inch size and smaller. Gyratory crushers ha^e found 
preference in this work, but other types may be employed with prac- 
tically as good results. About 30 horsepower is necessary to reduce 
the stone. A bucket elevator (2) receives the stone from the dis- 
charge and lifts it to the revolving screen (3), usually at the top of 
the mill. The screen is built up in three sections, having 2%-, 1^^-, 
and three-quarter-inch perforations respectively. Surrounding the 
three-quarter-inch section there is an outer jacket having onehalf- 
inch perforations. The stone is fed in at the upper end of the screen 
onto the three-quarter-inch sections. All smaller than this size fall 
through onto the one-half -inch screen. The under-size on this screen 
falls through and the over-size goes out at the lower end. The over- 
size from the three-quarter-inch screen goes onto IV^-inch section and 
is further separated and so on to the end of the screen. Suitable bins 
are built beneath the revolving screen to hold the sized products. 
Chutes leading from these bins dump directly into cars, wagons or 
onto a conveyor belt which conveys the stone to larger storage bins. 

The under-size from the i/^-inch screens^ works by gravity (4) 
into a pulverizer (5). The size of this pulverizer depends upon the 
quantity of the ground stone desired. A 10- to 15-ton machine will 
take care of the fine material ordinarily. If a larger capacity is de- 
sired chutes should be built so that the product from the crusher or 
sized-stone bins can be fed into the pulverizer. 

A 125-horsepower boiler and engine will produce suflScient power 
to operate the plant unless a large pulverizer is desired. 

APPENDIX A 

UMESTONE QUARRIES OF NORTH GEORGIA 

At the present time all of the limestone, dolomite and marble 
quarries being operated in Georgia .are in the northern part of the 
State. The stone is of Paleozoic age and varies in texture from gran- 
ular limestone and dolomite to coarsely crystalline marble. The fol- 
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lowing brief descriptions are of quarries producing crushed and pul- 
yerized stone and lime during the Fall of 1915. 

Deal Lime Works. — The quarries and kilns of the Deal Lime 
Works are located 2 miles south of Gainesville^ Hall County, near 
the Southern Railway. There are three quarries on the property, 
only one of which (Quarry No. 2) was being operated at the time of 
the writer's visit. The stone is a hard, light dove colored, finely crys- 
talline, dolomitic limestone. All of the stone quarried is used in the 
manufacture of lime. There are two lime kilns on the property, one 
of 75 and the other 125 barrels daily capacity. The smaller kiln has 
not been operated in several years. 



Analyses^ of Limestones from Deal Lime Works, 

near Oainesville, Georgia 



Quarry No 

Lime (CaO) 

Magnesia (MgO) 

Alumina (AljOj) 

Ferric oxide (Fe,0,) 

Sulphur trioxide (SO,) 

Phosphorus pentoxide (PaOo) 

Carbon dioxide (COj) and organic matter 
Silica (SiO,) 

Total 

Calcium carbonate (CaCO,) 

Magnesium carbonate (MgCO,) 

Total carbonates 




3 



28.00 
16.06 

.80 

1.25 

trace 

.04 
39.65 
14.20 

100.00 

50.00 
33.92 

83.92 1 



30.02 

17.98 

.60 

1.70 

.02 

.06 

42.79 

6.83 

100.00 

53.61 
37.76 

91.37 



The Art Marble Company's plant and quarry are located at Gar- 
trell, Gilmer County, on the Louisville and Nashville Bailroad. The 
stone worked is a fine grained, white marble which occurs near the 



^Maynard, T. Poole, Limestone and Cement Materials of Nortli Georgia: Bull. Ga. 
Oeol. Surrey. No. 27. 1912, pp. 112-114. 
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base of the Murphy Marble formation. Both high-calcium and high- 
magnesian stones are worked. The following analyses are of the two 
varieties of stone : 

Analyses^ of Marble from Art Marble Company 



Lime (CaO) 

Magnesia (MgO) 

Alumina (AlaOs) ^ 

Ferric oxide (FejO,) | 
Phosphorus pentoxide (PsOs) . . . 

SiUca (SiO,) 

Undetermined 

Total 

Calcium carbonate (GaCOa) . . . . 
Magnesium carbonate (MgCOs) 

Total carbonates 



53.00 


39.10 


1.54 


11.30 


1.44 


2.06 


trace 


trace 


1.00 


4.60 


43.02 


42.94 


100.00 


100.00 


94.60 


69.80 


3.23 


23.70 



97.83 



93.50 



The marble is quarried and then prepared by crushing and pul- 
verizing for flooring material, roofing stone, road dressing and agri- 
cultural purposes. The plant has a capacity of about 30 tons per day 
of agricultural limestone. 

The Southern States Marble Company at Whitestone, Pickens 
County, quarries finely crystalline marble of the Murphy formation. 
The plant is equipped for preparing crushed marble for flooring, 
roofing and other uses and pulverized stone for road dressing and 
agricultural purposes. A tube mill of 30 tons daily capacity is used 
for pulverizing. 

The Whitestone Marble Company's quarry and plant are located 
at Whitestone, Pickens County, on the Louisville and Nashville Bail- 
road. The stone worked is a fine grained, white, magneslan marble. 
It is crushed to three sizes for flooring and roofing stone, while the 
under-size from the smallest screen opening is pulverized for road 



» Op. clt, p. 120. 
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dressing and agricultural uses. The plant has a capacity of 150 tons 
of pulverized stone per day. 

An average of three analyses from different strata in the mine is 
as follows: . 

Average Analysis of Marble from Whitestone Marble Company 



Lime (CaO) 33.43 

Magnesia (MgO) 17.05 

Alumina (AljO,) ^ i -ij; 
Ferric oxide (FeaOj) j 

Phosphorus pentoxide (P^Ob) trace 

Silica (SiO,) , 4.29 

Undetermined 43.88 

Total 100.00 

Calcium carbonate (CaCO,) 59.70 

Magnesium carbonate (MgCO,) 35.80 

Total carbonates 95.50 

The Ladd Lime d t^tone Company's quarry and plant are located 
on Ladd Mountain, 2 miles southwest of Cartersville, Bartow Coun- 
ty. Dolomite of the Knox formation is quarried and crushed for use 
as ballast, road metal, concrete aggregate and other purposes. The 
under-size from the screen having the smallest opening is pulverized 
in a Sturtevant ring mill and sold for agricultural purposes. The 
plant has a capacity of 300 tons per day of agricultural limestone 
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The following analyses are of samples of stone from the quarry and 
storage bins : 

Analyses of Dolomite from Ladd Lime d Stone Company, Cartersville 



Soda (Na,0) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (AljOt) ] 

Ferric oxide (Fe,0,) \ 

Silica (SiO,) 

Undetermined 

Total 

Calcium carbonate (GaCO«) 

Magn^ium carbonate (MgOOs) . . . . 

Total carbonates 



trace 
trace 
30.00 
20.00 



3.05 
45.75 



100.00 

53.55 
42.00 



95.55 



.04 

.06 

29.04 

18.16 



1.20 i 1.52 



7.89 
43.29 



100.00 

51.86 
38.14 



90.00 



.10 

.06 

31.96 

18.70 

1.20 

2.66 
45.32 



100.00 

57.07 
39.27 



96.34 



The first and third analyses are of average samples from the face 
Qf the quarries while the second is of the agricultural limestone in the 
storage bins. ' 

The Piedmont Portland Cement Company's quarry and plant are 
located at Portland, on the Seaboard Air Line Bailroad, 6 miles 
north of Rockmart. The quarry was originally opened for the manu- 
facture of lime. Some years later, however, a plant was installed for 
the manufacture of Portland cement but was operated for a short 
while only. At the present time crushed stone for ballast, road metal 
and concrete aggregate, and pulverized stone for agricultural uses is 
prepared. The plant has a capacity of 300 tons per day of this last 
mentioned product. The limestone quarried belongs to the Chicka- 
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mauga formation and consists of both high-calcium and high-magne- 
sian limestone. The following analyses are of the two types of stone : 



Analyses^ of Limestone from Piedmont Portland Cement Company 



Soda (Na,0) 

Potash (K,0) 

Lime (CaO) 

Magnesia (MgO) 

Alumina (A 1,0,) ^ 

Ferric oxide (Fefit) \ 

Phosphorus pentozide (PiO,) 

SiUca (SiO,) 

Undetermined 



Total 



Calcium carbonate (GaCO,) 

Magnesium carbonate (MgCO,) 



Total carbonates 



.14 


.05 


.17 


.25 


50.12 


33.22 


1.81 


12.68 


1.92 


2.60 


. .01 


.02 


3.36 


8.98 


42.47 


42.20 


100.00 


100.00 


89.52 


59.40 


3.80 


26.60 



93.32 



86.00 



^ Maynard, T. Poole, Limestone and Cement Materials of North Georgia : Bull. Ga 
Geol. Survey. No. 27, 1912, p. 147. 
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A 

Abbeville, partial aDalysis of soil from 218 
Acetic acid, lime used in manufac- 

LuA C OX •■••••■■ ••■•••••■• ^^\P 

Acetone, lime used In manufacture of 240 
Adams Park, limestone exposed east 

of 74-76 

Aerial tramways for hauling lime- 
stone 250-252 

Agricultural uses of limestone and 

lime 211-223 

Literature on 222 

AlnsUe Station, fossils from 22 

Limestone exposed near 65-67 

Sections near 21-22. 66 

Albany, limestone exposed near. . .134-137 

Section south of 137 

Allapaha Uiver, limestone exposed 

along 204-205 

Allls-Chalmers crushers and pulver- 
izer 280, 282 

Aldrlch, T. U., cited 34 

Alford property, analysis of limestone 

from 164 

Limestone exposed on 164-165 

Section on 164 

Altamaha upland 2-3 

Alum Bluff formation 28-20 

Ammonia, use of lime In manufac- 
ture of 237 

Analyses for solubility of potash and 

phosphoric acid in limestones 21 6 

Analyses of South Georgia soils 218 

Appalachicola group 25-29 

Appendix A 286-291 

Ard property, analysis of limestone 

from 80 

Limestone deposits on 80-81 

Arenaceous limestone 42, 43 

Argillaceous limestone 43 

Arlington, analysis of limestone from 

near 132-133 

Limestone deposits near 132-133 

Armena, lime kiln near 253 

Limestone deposits near 148-151 

Armstrong place, analysis of lime- 
stone from 160-161 

Limestone deposits on 159-161 

Section of bluff on 159-160 

Art Marble Company, analyses of 

limestone from 288 

Description of quarry of 287-288 

Atwood cannery 210 

Averett place, analysis of limestone 

from 158 

Limestone deposits on 157-158 

B 

Bainbridge, Jackson exposed at 23 

Limestone d'eposlts near 172-173 

Partial analysis of soil from near 218 
Baker County, limestone exposed 

in 169-170 

Baker-Decatur county line, section 

near 169 
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Baldwin County, Jackson exposed in 16 

Ballast, limestone used as 223-224 

Plant for preparation of lime- 
stone for 285-286 

Ball mills 275 

Barnwell formation 8 

Barrow place, limestone deposits on. 185 

Bar screens 276 

Bartow County, analyses of cement 

rock from 230 

Analyses of limestone from 290 

Limestone quarry in 290 

Barwlck, limestone deposits near. 197-199 
Basic open hearth furnaces, limestone 

for flux in 242-243 

Limestone used for lining of.... 242 
Bassler, R. S., determination of fos- 
sils by 10, 20 

Bateman "hammock," section at. . . . 134 
Beasley, Thomas, limes: tone deposits 

on property of 199 

Beaver Dam Creek, limestone deposits 

near 55-57 

Belt conveyor, the 277-278 

Benevolence, limestone deposits west 

of 127-128 

Berry nlace, limestone deposits on . . 100 
Bibb County, Jackson exposed in ... . 21 

Limestone deposits In 80 

Big Indian Creek, limestone exposed 

on 97 

Birmingham, dolomite used in fur- 
naces at 241 

Blackshear, James, analysis of lime- 
stone from property of 190 

Limestone deposits on property of 190 

Blake type stone crusher 263-265 

Tabulated data concerning 265 

Blast furnace flux« use of limestone 

as 241-242 

Bleaching agents, uses of lime in 

manufacture of 235-236 

Bleckley County, description of strata 

in 64-69 

Jackson exposed in 21-22 

List' of fossils from 22 

Section of fossils from 21-22 

Tests on soils from 219 

Blocking limestone 249 

Blowing cave, analysis of limestone 

from 185 

Limestone deposits at 185 

Blue Bluff, analysis of limestone from 54 

Description of strata at 54-55 

"Blue Kuln" plantation, limestone de- 

Dosits on 117-118 

Blue Spring, limestone deposits south 

of 55-57 

Bonaire, analysis of limestone from 

near 83-84 

Limestone deposits near 83-84 

Bond postofflce, limestone deposit 

near 80-81 

Bond's store, fossils collected near. . 20 

Jackson exposed near 20 

Limestone deposit south of 73 
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Boston Phosphate works, analysis of 

limestone from 193 

Limestone deposits at 193 

Brecclated limestone 42 

Briar Creek, limestone deposits on . 56, 57 
Brinson. limestone deposits 3 miles 

below 173 

Brooks County, limestone deposits 

In 197-201 

Partial analyses of soil from. . . . 218 
Browns Mill, analyses of samples from 131 

Limestone deposits at 130-131 

Section at 130 

Bruce, J. 1., limestone deposits on 

Property of 199-200 
, oyster cannery at 20W 

Brushy creek, section on 15 

Bucket elevators 277 

Burchard, E. F., and Emley, W. E., 

cited 258 

Bureau of Standards, cited 257 

Burke County, description of lime- 
stone deposits In 44-55 

Jackson exposed in 15 

Burke Ferry, limestone deposits north 

of 140-141 

Burke place, analyses of limestone 

from 140,141 

Limestone deposits on 140-141 

Burning limestone 257-258 

Burnt Fort, limestone exposed near. . 208 
Bynes place, limestone deposits on 150-151 
Byrom, S. B., and W. H., analyses 

from property of 154 

Limestone deposits on property 

of 153157 

Sections on property of 153 

Byrom well, log of 156-157 

C 

Cairo, limestone deposits south of . . . 190 
Calcareous deposits, detailed descrip- 
tion of 44-210 

Calcium carbide, use of lime in manu- 
facture of 237 

Calcium cyanamlde and nitrates, use 

of lime In manufacture of. 237 
Calhoun County, description of strata 

in 132-134 

Camden County, description of strata 

In 208 

Carswell, Dr. N. T.. .section on prop- 
erty of 16-17,64 

Carter, J. M., analysis of limestone 

from property of 114 

Limestone deposits on property 

of 114-115 

Carter place, Jacluon exposure on... 23 
Cartersville. plant for preparing lime- 
stone at 289-290 

Carts for hauling limestone 250 

Cedar Creek, analysis of limestone 

from mouth of 228 

Cedar sink, section In 168-169 

Cement, Oa., analysis of cement rock 

from 230 

Cement materials, analyses of 230 

Cemochechobee Creek, limestone de- 
posits on 130-131 

Century, limestone deposits near. .145-146 

Ceramics, limestone used in 239 

Chalky or "rotten" limestone 41-42 

Charlton County, limestone deposits 

in 206-207 

Chattahoochee anticline 3 
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Chattahoochee formation 25-28 

Chemical action of limestone 212-214 

Chemical and physical action of 

lime 214-216 

Chill Mill, the 274 

Claiborne group 8-9 

Oassiflcatlon of limestone 40-43 

According to composition 43 

According to texture 41-43 

Classification of properties of limes 

258-260 

Classification of rocks 38 

Clay bricks, tests on 235 

Clay County, description of strata in 

128-182 
Clegg place, limestone deposits on 152-153 
Clinch County, partial analysis of 

soil from 218 

Coastal Plain, geology of 4-38 

Physiography of 1-3 

Structure of 3 

Coastal terrace sand 35 

Cochran, limestone exposed north of 67-69 
Cocke, J. F., analysis of limestone 

from property of 149 

Limestone deposits on property 

of 149-150 

"Cold" lime 224 

Cole property, analysis of limestone 

from 124 

Limestone deposit on 124 

College Creek, limestone and marl ex- 
posed on 208 

Colliers BluflT, analyses of limestone 

from 106, 228 

Limestone deposits at 105-107 

Section at 106 

Columbia formation or group 35 

Comparison of Jaw and gyratory 

crusher 268-269 

Concrete aggregate, limestone used 

as 223 

Coney, limestone deposits near 159 

Congaree clay member 8 

Conveyors 277-278 

Cooke, C. Wythe, cited 10. 23 

Quoted 19 

llefeience to work of 9-10,11 

Cordray Mill, limestone deposits near 

133-134 
Cork Ferry, analysis of limestone 

from 139 

Limestone deposits at 138-140 

Section at 138-140 

Cost of breaking limestone with gyra- 
tory breakers 268 

Cost of lime manufacture 260-261 

Cost of manufacture of sand-lime 

brick 235 

Cowarts Bridge, oyster shells near... 16 
Crawford County, Jackson exposed in 17-18 

Cretaceous series, Lower 4-5 

Upper 5 

Cretaceous system, the 4-5 

Crider, A. F.. cited 12 

Crisp County, limestone deposits in 

152-163 
Crooked Creek, limestone exposed near 79 
Crops benefited by use of limestone. . 217 

Crushed limestone, uses of 223-224 

Crushed stone, plant for preparation 

of 265-286 

Crusher and pulverizer, ' Allis-Chal- 

mens 282 

Crushers. Blake type of 263-265 

Dodge type of 263-266 
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Crnihing and grinding limestone, 

plants for 279-286 

Crystalline limestone 41 

Cnthbert, limestone deposits north of 

126-127, 128 

D 

Dall, W. H., cited 34 

Dana. K 8., cited 40 

DanTiUe, description of Jackson near 21 
Daphne, limestone deposits near 

152-158, 156 

Darien, oyster cannery at 209 

Dayls house, limestone deposits north 

of 104 

"Dead" oyster shells, deposits of... 209 
Deal Lime Works, analyses of lime- 
stone from 287 

Description of limestone deposits 

at 287 

Decatnr-Baker connty line, limestone 

deposits below 172 

Decatur Connty, Jackson expoaed in. 23 

Limestone deposits in 172-182 

Partial analyses of soils from... 218 
Deese, J. T., analysis of limestone 

from 68 

Limestone deposit on property of 

67-69 

Description of soils analysed 218-210 

Detailed description of calcareous de- 
posits by counties 44-210 

Devils Hopper, analyses of limestone 

from 198 

Limestone exposed at 197-190 

Section at 197-198 

Dickey property, analysis of lime- 
stone from 109 

Limestone deposit on property of 

109110 

Dodge type stone crusher 263-266 

Tabulated data concerning 265 

Dolomite 48 

Dooly County, Jackson exposed in . . . 23 

Limestone deposits in 111-115 

Double roll crushers, description of 

270-271 
Dougherty County, limestone depos- 
its in 134-137 

Dougherty county line, section above 163 

Dougherty plain 2 

Drilling and blasting limestone ... 246-240 
Dry Branch, description of exposures 

at 18-19 

Dryers 278-279 

Duke. W. M., analysis of limestone 

from property of 179 

Limestone deposits on property of 

179-180 
Dumesun, P., and Moyer, J., cited... 240 
Duncan, C. C., limestone deposits on 

property of 98-100 

Duncan Station, limestone deposits 

«onth of 100 

Duplin marl 31-32 

E 

Early County, limestone deposits in 

170-172 
Easterlin property, analysis of lime- 
stone from 116 

Limestone deposits on 115-117 

Echols County, description of strata 

in 203-206 
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Eckel. B. C, cited 227, 231, 260, 261 

Edison, limestone deposits esdt of . . . 184 

Elevators 277 

Ella viUe. limestone deposit near. .122-128 

Emley, Warren E., cited 256, 258 

Eocene series 5-24 

Eocene, undifferentiated 24-29 

Evans-Miller place, analyses of lime- 
stone from 49 

Description of limestone deposits 

on 48-49 

Everhart, Edgar, analyses by 36, 44 

Excavating limestone, steam shovel 

for - 252 

Explosives used in blasting limestone 249 



Faceville, analysis of limestone from 

near 176 

Limestone deposits near 173-175 

Partial analysis of soil from near 218 

Section west of 173-174 

Fall Line Hills 2 

Fall Line of Georgia 1-2 

Fine grained limestone 41 

Fitspatrick. Irwin, analysis of lime- 
stone from property of.... 76-77 
Limestone exposures on property 

of 76-79 

Fitspatrick place, fossils collected on 20 

Jackson exposed on 20 

Flint Kiver. analysis of limestone 

from 119,228 

Jackson exposed on 23 

Limestone exposed along. . .115, 119, 

134-135, 138-142 

Section on, south of Albany 137 

Fllntside, analyses of limestone near 121 

Limestone exposed near 121-122 

Flow sheets of limestone plants 

281, 283, 285 
Flow sheet of plant for crushed stone 285 

Fluviatile deposits 85 

Flux for furnaces, limestone used as 

242-243 
Folkston, limestone deposits 10 miles 

south of 207 

Forest Falls, analyses of limestone 

from 187 

Description of strata at 186-187 

Section at 186 

Fort Qaines. description of strata at 131 

Limestone deposits near 130-181 

Fossil if erous limestone 41 

Fowltown Creek, limestone deposits 

along 148-152 

Limestone deposits near mouth 

of 146 

Section near mouth of 146 

France, analyses of lime rock from . . 228 
Frleden, L., analysis of limestone from 

property of 112-113 

Limestone deposits on property of 

112-118 

Section on li 2 

Fungicides and insecticides 228 



Oainesville. limestone deposits near. 287 

Gartrell, limestone plant near 287-288 

Gates gyratory breaker, description of 

266-269 
General discussions of limestone. .. .38-48 
Geology of GeorgiiC 1. 4-38 
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Georgia & Florida Railway tressel, 
analysis of limestone from 

near 203 

Limestone deposit near. .201,202-203 

Section near 202 

Georgia-Florida State line, analysis of 

limestone from near 181-182 

Limestone deposits near 181-182 

Georgia Kaolin Company, list of fos- 
sils from near 10 

Section in pit of 18-19 

Georgia Southern & Florida (G.S.&F.) 
limestone quarry, analyses of 

limestone from 92 

Description of deposits at 02-95 

Section at .92-03 

Georgia Southern & Florida Railway, 
limestone deposits in cut of 

83-84 
Georgia Southwestern & Gulf Rail- 
road, limestone deposits on 

136-137 
Section on Flint River at tressel 163 
Germany, Haurenbergen, analysis of 

lime rock from 228 

Gilmer County, analysis of limestone 

from 288 

Limestone plant in 287-288 

Glass manufacture, use of limestone 

In 238 

Glycerine, lime used in manufacture 

of 241 

Glynn County, description of strata in 

208-200 

Oyster shells in 200 

Grady County, description of lime- 
stone deposits in 182-191 

Partial analyses of soil from... 218 

Granular limestone 41 

'*Green'* oyster shells, analyses of. . 210 
Greer Cave property, analysis of lime- 
stone from 126 

Limestone deposits on 126-127 

Greer, James, limestone deposits on 

property of 128 

Griffln Landing. Jackson exposed at.. 1o 

GrlfBn Mill, the 274 

Grimsley Mill, analysis of marl from 171 

Description of strata at 171 

Grindera and pulverizers 271-275 

Grinding and crushing limestone, 

plants for 270-286 

Grizzlies 276 

Groover, Robt, limestone deposits on 

property of 210 

Gum Creek, log of well on 156-157 

Gyratory breakers, cost of crushing 

with 268 

Comparison with Jaw crushers 

268-260 

Description of 266-260 

Tabulated data concerning 267 

H 

Haddock, J. W., analysis of limestone 

from property of 200 

Limestone deposits on property 

of 200 

Haddock Landing, limestone deposits 

at 57 

Hall, A. D.. quoted 220 

Hall County, analyses of limestone 

from 287 

Limestone deposits in 287 
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Hallo way, G. W., limestone on prop- 
erty of 197-100 

Hamilton place, limestone deposit on 

113-114 
Hancock Landing, analyses of lime- 
stone from 53-54 

Section near 53 

Hardin, J. B., limestone deposits on 

property of 107-109 

Harris, C. S., limestone deposit on 

property of 127-128 

John, analysis of limestone from 

property of 129 

Limestone deposits on prop- 
erty of 120130 

Hatcher Station, limestone deposits 

south of 120 

Hauling limestone 240-252 

Hawkinsville, limestone deposit at 

110-111 

Limestone near 105-111 

Haygood, V. M., limestone exposure 

on property of 168-169 

Section on property of 168-169* 

Hayslett property, limestone depos- 
its on 138-13& 

Helical conveyor 27S 

High calcium limestone 4S 

4 Physical properties of 224-225 

High magnesian limes, physical prop- 
erties of 224-225- 

Hog Crawl Creek, limestone deposits 

on 112-118 

Homerville, partial analysis of soil 

from 218 

"Hot" limes 224 

Hough, A. H., analysis of limestone 

from property of 106 

Limestone deposits on property 

of 196-107 

Houston County, average analyses of 
limestone from southern part 

of 08 

Fossils from 23 

Generalized section of 84-85 

Jackson exposed In 22-23 

Limestone deposits in 81-104 

Section in 22-23 

Hugunen Ferry, limestone deposits 

near 155 

Huntington Mill, the 274 

Hydra ted lime 225, 261-262 

• Manufacture of 261-262 

Use of with Portland cement... 226 

Hydraulic cements 226-232 

Hydraulic lime 227-229 

Chemical composition of 227 

Hydraulic lime rock, analyses of . . . . 228 
Hydraulic limestone, analyses of . . . . 228 

I 

Ichawaynochaway Creek, limestone 

deposits on , 170 

Illuminating gas, use of lime in manu- 
facture of 237 

Indian Cave, analysis of limestone 

from 104 

Limestone deposits at 104 

Indian Den. limestone deposits at. 140-150 

Indian Spring, limestone deposit at 

149-150 

Industrial chemistry, use of limestone 

in 235-241 

Ingersol-Rand Jackhammer drill, de- 
scription of 248 
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Piston drill, doflcription of.. 246-248 
Insecticides and fungicides. .^ . . . 222-223 

J 

Jackhammer drill, description of . . . . 248 
Jacksonboro, limestone deposit near. 55-56 
Jackson group 0-23 

Detailed description of 14-23 

Jacksonyille formation 34 

"Jacob's Well." limestone deposits at 156 

Jaw crushers, description of 263-266 

Jefferson County, Jackson exposed in 16 

Tests on soils from 219 

Jeffrey swing-hammer pulverizer. .271-274 
Johnaon County, description of depos- 
its In 63 

Jones Landing, section at 169 

K 

Kaolin Spring, exposure of fullers 

earth at 21 

Kathleen, fossils from near 23 

Limestone deposits east of 85-91 

Section near 22-23 

Keys Mill, oyster shells near 15 

Section at 15 

Kilns .279 

Vertical shaft, description of. 25^-257 
Klnchafoonee Creek, limestone depos- 
its along 124.142-148 

King plantation, fossillferous marl on 

33-34 

Limestone exposed on 208 

Kittrell. description of exposures near 63 

L 

Ladd Lime & Stone Company, an- 
alyses of limestone from 

quarry of 290 

Location of quarry and plant of 

289-290 

"Lafarge" 229 

Langdon, D. W., cited. . .7. 11, 12. 25. 132 
Lanier, E. C, analysis of limestone 

from property of 45 

Limestone exposed on property of 

45-46 
LeBlanc process of soda manufacture 236 

Lee County, lime kiln in 253 

Limestone deposits in 137-152 

Leesburg. limestone deposits near. 144-145 

Section near 145 

Leesburg-Newton road, limestone ex- 
posure near 151 

Lilly, limestone deposits isoutheast of 114 
Lilly-Vienna road, limestone exposure 

near 114 

Lime 213-216 

Chemical and physical action of 

214-216 
Classification of properties of. 258-260 
Hydrated, manufacture of... 201 -262 
Kilns for manufacture of . . . .2.53-257 
Literature on agricultural uses 

of 222 

Manufacture of 252-262 

Lime kilns, description of 253-257 

Lime manufacture, cost of 260-261 

Lime Spring, limestone deposit at 

124. 152-153 

Limelight, use of limestone for 238 

Limesink, analysis of limestone from 187 
Limestone deposits at 186-187 
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Section at 186 

Limesink region 3 

Limestone, agricultural usfvs of. ..211-223 
Analyses of for solubility, etc... 216 

As soil corrective 21 1-222 

Burning of 257-258 

Chemical action of 212-214 

Composition of 43 

Crops benefited by use of 217 

Crushed 223-224 

Drilling and blasting of 246-249 

OeneraT discussion of 38-43 

Machines for preparation of.. 262-279 
Methods of applying to soil. .221-222 

Origin of 38-40 

Physical properties of 214 

Plants for crushing and grinding 

of 279-286 

Properties of 211-213 

Quantity of to apply to soils. . . . 220 

Stripping of quarries for 245-246 

ITses and preparation of 211-291 

Varieties of 40-43 

Limestone and lime, value of for ag- 
ricultural purposes 21 6-220 

Limestone and marl 44-209 

Limestone Bluff, analysis of lime- 
stone from 142 

Limestone exposed at 142-143 

Limestone crushers, double roll . . . 270-271 

Single roll 269-270 

Limestone spring, limestone exposed 

at 114 

Limestone quarries of North Geor- 
gia 286-291 

Limestone quarrle<s, stripping of.. 245-246 

Limestone quarrying 243-252 

Lining of Basic open hearth furnaces, 

limestone used for 242 

Literature on agricultural uses of 

lime 222 

Little Limesink. analysis of limestone 

from 189 

Description of strata at 187-190 

Loading limestone 249-252 

Location of quarries 243-245 

Loughrldge. K. II., cited 132 

Louisville. Jackson exposed near 16 

Lowndes County. limestone deposits in 

201-203 
Partial analyses of soil from... 218 
Lot 66. 11th dlst.. Houston County. 

analysis of limestone from. 89 
Description of limestone exposure 

on 88-89 

Section on 89 

Lot 77, 15th dlst. Thomas County, 

limestone denosit on 201 

Lot 263, 21 St dlst.. Decatur County, 

analysis of limestone from. . 178 
Lot 265. 21st dlst.. Decatur County. 

analysis of limestone from. 176 
Lot 286, 21st dlst.. Decatur County, 

analyst's of limestone from. 175 
Lot 304. 20th dlst.. Decatur County, 

analvsis of limestone from. 178 
Lot 447. 13th dlst.. Brooks Countv 

197-199 
Lubricants, lime used In manufacture 

of 241 



Mo 



44 



McBean Creek, exposure of marl on. 
Exposures of limestone on 

45, 46-47. 48-50 
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McBean formation 8 

McBean Station, limestone exposed 

near 49-50 

McCallie, S. W., cited. . .27. 63, 156. 170, 

197. 199, 200, 208 

McCulIy gyratory breaker 266 

McGee, W J, reference to 33, 35 

Mcintosh County, analysis of oyster 

shells from 210 

McKenzie, W. L., analysis of lime- 
stone from property of 117 

Limestone deposits on property of 

117-118 
McKinnon, M. D., analysis of lime- 
stone from property of 191 

Limestone deposits on property of 

191-192 
McLanahan-Stone single roll crusher 

269-270 
McRae place, limestone deposits on . . 79' 

M 

Machines for preparing limestone . 262-279 
Machine for spreading limestone. .221-222 
Macon County, limestone exposed in 

115-118 
Madrea, W. T., limestone deposits on 

property of 195 

Magneslan limestone 43 

Malaln, France, analysis of lime 

rock from 228 

Maloy. L E., limestone deposit on 

property of 182-185 

Manufacture of lime 252-262 

Cost of 260-261 

Prlmitiye methods of 252-253 

Manufacture of «iand-Iime brick . . 234-235 

Marine terrace deposits 35 

Marks Head marl 31 

Marl 42-43 

Matson and Clapp. cited 34 

Maynard. T. Poole, cited. 230, 287. 288, 291 

Information supplied by 133 

Reference to work of 1 

Metallurgy, limestone used in. .. .241-243 
Methods of applying limestone to 

soils 221-222 

Mlddleton, Jefferson, cited 233 

Midway formation 5-6 

Miller place, analysis of limestone 

from 151152 

Limestone deposits on property 

of 151-152 

Mineral Spring Branch, limestone ex- 
posed along 50-5 1 

Miocene series 31-32 

Mitchell County, limestone exposed in 

165-169 
Mitchell-Decatur county line, analysis 

of limestone from near 168 

Limestone exposed near 167-168 

Mitchell-Dougherty county line, de- 
scription of strata near. ... 166 
Mitchell property, analyisls of lime- 
stone from 192-193 

Limestone deposits on 192-193 

Mitchell, R. G.. analysis of limestone 

from property of 194 

Limestone deposits on property 

of 194 

Mobley. James, analysis of limestone 

from property of 50 

Limestone deposits on property 

of 50-51 

Montezuma, limestone deposits north- 
east of 113-114 
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Morris, W. L., analysis of marl from 

property of 44-45 

Exposure of marl on property of 

44-45 

"Mortar" brick, evolution of 232 

Mortar, lime used for 224-225 

Mossy Ridge, limestone deposits near 

103-104 
Moyer, J., and Dumesun, P., cited. . 240 
Muckafoonee Creek, analyses of lime- 
stone from mouth of 136 

Limestone deposits on 135-136 

Section on 135 

Mercury, recovery of with lime 238 

N 

National Highway. limestone depos- 
its near 103-104 

Natural cement, early use of 229 

Manufacture of 229 

Natural cement rocks, analyses of . . . 230 
Nettles Landing, limestone deposits 

at 207 

Newton, sections near 167 

Nigger Den, section at 153 

Norman Ferry, limestone exposure 

near 167 

North Georgia, limestone quarries of 

286-291 
Northlngton place, limestone expos- 
ure on 63 

O 

Oak Ridge, limestone exposure on . . . 74-75 
Ochlockonee River, limestone depos- 
its on 190 

Ocllla Southern Railroad, limestone 

deposits on 100 

Ocmulgee River, analysis of lime- 
stone from 228 

Limestone deposits on 105-111 

Oconee, limestone exposure near. ... 63 

Okefenokee formation 35-36 

Okefenokee plain 3 

Okefenokee Swamp, peaty accumula- 
tions in 37 

Old Bond oost office, Jackson exposed 

near 21 

Oligocene. undifferentiated 24-30 

Oolitic limMtone 42 

Original Pond, analysis of limestone 

from 195 

Limestone deposits at 195-196 

Section at 195 

Oyster shells 209-210 

Dead 209 

Green, analysis of 210 

P 

Palmer, Newton, analyses of lime- 
stone from property of . . . . 47 
Description of limestone expos- 
ures on property of 46-48 

Section on property of 46 

Palmyra, limestone deposits near. 146-147 

Section near 146 

Paper manufacture, lime used In ... . 240 
Parsons Branch, analysis of lime- 
stone from mouth of 140 

Limestone deposits on 140-141 

Pennehatchie Creek Swamp, lime- 
stone exposures along 114 
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Peppel. 8. v., cited 233, 234, 235, 258 

Perry-Biko road, limeBtone deposits 

along 100-102 

Perry, limestone exposed soath of. 97-104 
Peterson, J. 1., analysis of limestone 

from property of 205 

Limestone deposits on property of 

205-206 
Phosphoric; acid, solnbility of in lime- 
stone, test for 216 

Physiograohic diylsions of Georgia . . 1 

Physiography of Georgia 1-8 

Pickens County, analysis of limestone 
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